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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/05772 



I. Basis of the report 



1. With regard to the elements of the international application:* 
^[ the international application as originally filed 

| 1 the description: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 



3. 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 



4. 



□ 



The amendments have resulted in the cancellation of: 

1 I the description, pages 

I I the claims, Nos. 

I 1 the drawings, sheets/fig 



| | This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70 A 7). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 



Inventive step (IS) 



Industrial applicability (IA) 



2. Citations and explanations 

Document 1: Tanpakushitsu Kakusan Koso [Protein, Nucleic 
Acid, Enzyme], Vol. 42, No. 5 (1997), pp. 
727-735 

Claims 1-12 

The inventions set forth in Claims 1-12 do not 
involve an inventive step in the light of Document 1, 
cited for the first time in the written opinion. 

Document 1 discloses use of activation tagging for 
screening mutants which participate in cytokine signal 
transduction, together with the identification of two CKI 
mutants (mutant CKI1 and mutant CKI2) with T-DNA inserts 
and the isolation of a gene for CKI1 from the CKI1 mutant. 

Comparing the invention set forth in Claim 1 with 
the invention disclosed in Document 1, they differ in that 
Claim 1 discloses the isolation of the gene for CKI2, 
whereas Document 1 does not disclose said isolation. 
However, having isolated a CKI1 gene from one mutant, 
CKI1, of two mutants identified at the same time by using 
activation tagging, a person skilled in the art could 
easily deduce the isolation of a CKI-2. gene from the other 
mutant , CKI2 . 



Claims 



1-12 YES 



Claims NO 

YES 



Claims 



Claims 1-12 NO 

Claims 1 ~ 12 YES 

Claims NO 
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DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



CHANG: "Report on the 8th International 
Arabidopsis Conference, madison, 
Wisconsin, USA" 

INTERNET, 'Online! 25 - 29 June 1997, 
XP002238231 

Retrieved from the Internet: 
<URL : weedsworl d . arabi dopsi s . org . uk/Vol 4i i/ 
chang. html> 'retrieved on 2003-04-14! 
Session 4: Hormone Signalling 

* paragraph '0003! * 

HWANG ILDOO ET AL: "Two-component signal 

transduction pathways in Arabidopsis." 

PLANT PHYSIOLOGY (ROCKVILLE), 

vol. 129, no. 2, June 2002 (2002-06), 

pages 500-515, XP002238232 

June, 2002 

ISSN: 0032-0889 

* the whole document * 
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TECHNICAL FIELDS 
SEARCHED (lnt.CL7) 



C07K 

C12N 



The supplementary search report has been based on the last 
set of claims valid and available at the start of the search. 



Place of search 

MUNICH 



Date of completion of the search 

14 April 2003 



Examiner 

Weikl, M 



CATEGORY OF CITED DOCUMENTS 



X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 
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(54) Title: GENE ENCODING PROTEIN PARTICIPATING IN SIGNAL TRANSDUCTION OF CYTOKININ 
(54) -9-T h*-r-><Dref8£jilc|H#-t<SM£iK£=3- Kt^Ifi? 



b »&KCki2 
c 



T-ONA 



pBI35T. CKI2. 163 




nptlll 



a. ..nos PROMOTER-nptll-nos TERMINATOR 

b. ..35S PROMOTER 

C. ..CHROMOSOME Cki2 INVOLVING WHOLE TRANSLATION DOMAIN 
d...35S TERMINATOR 
6...T-DNA RIGHT BORDER 
C...T-DNA LEFT BORDER 



(57) Abstract: A gene originating in, for example, 
Arabidopsis thaliana, having an amino acid sequence 
represented by SEQ ID NO:2, and encoding a protein 
which participates in the signal transduction of 
cytokinin. This gene is usable in producing the above 
protein. By transferring into a plant, moreover, it is 
usable for the regeneration, differentiation, growth, 
etc. of the plant. 

(57) &m: 
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— fflWz 2 EE#ffiJfflJ& (two-component system) «fc <5 U > &SIE*£ 
£ C t fr\ Bftb frlzZ tltt (Kakimoto, Scinece. 274 
, P982-985. 1996, fli*. Ifflfl&X^. 84 M^lfflB&X^ v U - X* 1 0 
. P75-84. 1998) . 2 f£#*J»m t±K8£&fc£ 1*fR 
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MO txfv>+ -Hf T*ti. ^igftfr off $6 £#3>"f * fSf'J £ 
Ifctt©*^^, -tr > -9- — • tXf y V + t-ifro-f >7°7 h K 
* 4 > & 7 -T Z &$a-f & t ^ © b X ^ v > 4- - -tf K > -Y > 
tfO*#£tf> b X v U >»ffc $ tl * o i^T % lO'JVi 

< . 

2 J?£#ftJ fcP Jfc (3 J: o T t± „ U > MS C± -tr > -9- - • kXfy>*t 

^J^-CfPS ( Saccharomyces cerevisiae ) <D itiiJEMS! ^ ^ l± , U 
>il(±t • bx^v > 4 -7"--lfT*$) *S&JES§f*SLNlfr 

> X U*' i U - ? * SSKlfZ^ $ n -5 „ g^ft^K^Zfig 

2 



WO 01/16332 




PCT/JPOO/05772 



5? T- $> %> o 
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RNA JKe^ <£>x. >/n — &3fctf>S£7j ft;r. >/n > -9" — iB^ij^geg $ 
ft T 33 0 , Tro/N'^^U 7 A^j>LTHtl»y / ACflA^tl/; 

#uc4\ h * -r - s§, fltseaimiwHsa-e? 

(D&mizT-Mk a*JiA£ftft(4\ coiiei^iit-f h * >r - > 

o ffcBH*ti7£K*£!fe $ ft/c5 j5fflJ^±©* ^fflfe* ;^ > 

dft£>£+>-^ h*-r->^B*tt^«5X»4* (cytokinin indepe 
ndent; cki 1 ) tZtttftz. Z ft h (4 Iffi B if ?! . ^^^ff^fiK. fcfb 
^T/TsL. ffi€:^J& ^F^T'feofc 0 Clft£>4 ^ (4 |hJ — it 

^>*^-H?K#^ftI5?iJ£WL. N £*ft(;:f40t1t;B«i£££ 
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5l^:t^H</Tv$nfc (Kakimoto, Science 274: 982-985, 19 
96) . CKIllgf T^I$-l+^t, B5tjs^Ti82 

ffiiIfiS0>2 «^9JS?>1? £YPD1^ 'J y z t * 

stt^lSSMl^nTi^, m^uH^, ck i n± -9- >r h # 

* fc, ffl>J^ ^ (Plant J, 14, P337-344, 1998 ) (3 «fc o T h 1 =E 

a a is (DM & h * — > T-jillt^ C <h (;: <£ -? T^51#g§i@ $ 

n & iifE^zmCipi-^ . > a -r 7 x ± z -9- h ft =- y -e&^-r & 

— > -e * * t x v > 4=- & - -a <d T 85 t- fib ^ r ^ £ *r#ge * 
i L 1 1^ „ 

-f-T h*^->©ii£I^^\ _LfE<DCKI 1-^Zm 

ft ^ o 0U * if . -9- -< h * -y - y^i^wmm^ txrvy*-r-vcK 

11 £>Ttfl CD V X > X U *' ^ U - ? — CD 'J >H|^(; N U > 
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mm co m 7T, 

yDOtXt ( Arabidopsis thaliana ) £ffl^T 
T 7 t- ^ - > 3 > ? +' y 7 £ ? T t> , -9- >r h * -f - >tf> titffi£3$ 
i:«^t«2*»|iJ»^©H?S:3-Kt-Slffcttie?^f?fc. 

m'&. -e & t £ ft . f«<to/ii4S0txf y>7'Df > 4- 

wt, -fr-r h # ^ ~ >^>m^fz:^(3^^--r -stasia - k-t 
fl^tfc $ ft t7 ^ ;m.m&\ h * ■< - vtitaeanzKi 

SE?'J## : 1 Kf5»-f *f£BU (3 DNA 3Z. it * (D Sfl ft t 



WO 01/16332 PCT/JPOO/05772 

m % Iff* -T £ Z t W T* * £ o EP *> . £ £ f£ Jf! £ # & £ £ J: 

• UTiftit. Ttftt m. co mmmw ^ h t> 4 - > #-r & $ * © £ 

"7° 7 X 5 KpB I 3 5 T 0) «$£ £ ?k -T B& 13 T- & . 
HI 2 (i , 7'7X; KpBI 3 5 T . CKI 2 . 1 6 3 O #f 31 £ ^ 

-r n -e & <g> o 

HI 3 li . 7*7X; KpBI 3 5T. CKI 2. 1 6 2©ij|*,T 

HI 4 li . -7" 7X5 K p E L 2 ome ga3 5Tco^^t£^-rm§ 

@5li, 7*7X; KpEL 2 omega35T. CKI 2. 1 

6 3 (Dmm*7Ti-rw&mT*$> & e 

@6!i, 7'7XU'pEL2 omega35T.CKI2.1 

6 2 nrnm. ^^i-mm-e^ & 0 

(activation tagg i ng) . iz «fc T , -fr >f bfij — XDm 
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& CD £ ti & CD 7? {± ft t% <h % ;t . d 7? N 7^f^-y 
aV^^V^ffl^?? -pPCVICEn4HPT£ T ?'DA'^f 'J >)A^^L 
TiALfcyaOt X1-&nm&foitj iMet^ h * >f - > 
* ft oJ8ife±T-x VJ-->/L, t^f h*^f - >^#4Tt*^ 
fe^Z&J&Ltz$lMmmfoZftMlstz 0 Z(Do%^ cki2fc£tttffc 
)l>x ti. fftttfccD # ^xt lift ft 0 N -9->r h £ ^ - >2E# 
^E~F-e*>flSA. tc«BflSie5ii«:lTVN^ 5£ 3? £ fl? 1" & Z t&T*1*tz. 

ck\2 m.m&frZ> CK\2 j&B;=?-tii£> CKI 2 cDNA £ # g| L 8? #r L 
$Sm> CKl2 ^Ife?^2 J&#ftJ®&cD;ffii$|<D b X fx > 7*a x > * 

- -tr *@ P ft ? > /n- ? St * =» - k -r * c £ *< B£ £ ^ £ # ^ f z o 4$ 
tw if l> ffl ISJ14 ti % tXfy >-7°cix-< >*^---fefcD2 ocDtitg'ttM 
& 7? th & . txfv> + t- -tfK>^ > t b — /n — k ^ -f > i:l 

J5g-r * too AXltfltlz&ftKD ckW mmW t MM LTi^^\ CKI2 
v > * -T — -fcf M CD — 05 ft *g CD U ^ ;b 7? * 0 . CKI 2 CK 1 1# 

ft iz m o fs m & z Tjk •? h cd t? c± ft ^ „ 

CKI 2 cDNA CD— £|3 £ > □ ^ * -f X-fij )l> X (zi*A Lilfijfggi $ •£ 
tzhzh, cki2EM#cD^JiM^ £ tffifflj $ n £ J: -5 (c . 7£Ktc& 
&7M£ig*til<£cD-9->f b * - > cd ^^J!i£A,ftftBJjSiB'7ii£- 
If ^ N ^^^«r^jSf-S £ t^'t^fco £c._h<D£ £^£>. CKI2 itfc 
=?\±*4 V -h 4 - >0«*fE3atwKI#-r £frfcft t X ^ v >7*a t- 
-< > 4- - -tf * a - Kt* 3 t ^> j6n tz ft o „ 
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*%mcomfc? t u(i, m*.i*. mmrn^ 2 izizmnr 1 j 
iii5?y z =1 — v -t & t> <z> &mif n & o LfrLu # h . m&mcDT 

?'J#-§- : 2 ^ISfitOT ^ J mmmzM LT1 (i * (i ffi IS fi © T S 
y iro^Jn, 2:3c -fc «fc ov * fc tiiror ^fijUtz j: ^ xm 

tte&T x yifflta, CT^tf 100 (B^Ts Pfliltf SOteJ^T. *?* 
L<ti25ffi^T. 0»Jx.Cf 10fflJaTT-&£ o 

tf DNA „ 32. (± O # i: . X h U > *J > h 3M£T T-'n f 7* U >f 
|J >yx> h^frtli, ^>J^(f5xSSC . 50t ©MTt'^ 7' "J 

y >f >*§^{iUy-/\*- K y- -f > pg o^s^-r & r =; y MI5 

m Z 3 - K ■? & T- * * c ^ * Ci\ <fc < £ ft T ^ * IB5»J £ L 

8 
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■C^^tlt^SEIiJ^f fflt^I t^t-l^ (Albright et al. An 
nu. Rev. Genet. 23. p31 1-336, 1989 . Mizuno, J.Biochem. 123, p5 
55-563, 1998) 0 =fc9#?£L<l±> IH # : 1 K fBtt © IE?'J © -7 1? 
„ t^f y>*t-^F>'f > £> £ ^ li U v — — K ^ -f > (7) iH^iJ 
co — SPXli^T ^r#^. J.oSH?'J#^- : lie 1E®05 £ 3 - K IH?'J Id 
JtLT, 25%a±. 0] *-l£50%J^_t. $ t> * L < li75%£l±tf> 

-9- 4 h £ -f — > 05 tffgfcit 13 K # -T ^ M 6 K . ^i:tXfy>7"D 

^^>^^--tf$-w-rait^> ^^^^<h*^^nia$na cdna 7 >r 

y J A DNA ^^^'J-l^ffflt^^^T'^ 0J *. 

C(7)j:7(:LTf -^^ h 7J - VOlf^iEillcig-i-l-^ 

161^3 - K-T ^ it ^SiE^iJli. I2?>J#-s§- : 1 iz^i"^* 

IB?'jK£fLT N 50%l^_t. 60%J^_t. L < 70% £t_t X li 80% 
1^_L. #|J;U£ 90%J^_t©fgf5]'££: £o 

iifci 1 1£ . cDNA£ tz It Y J U DNA t LT, > □ >T * X h f# -5 

^^(D^siH^j^w^-aaeTtiiiife^jicm^^ic^-r ct te. 

#J ^ li'cDNA^ ^77 U — CO X 7 'J -^>ria-ptf#btl^o £ tz 
. (i^tfr $ ti/cT ^ 7iE?iJ?:Wt^iai^3 - Kf ^ DNA li£5fc 

c7)tgsg2^j^w-r-i>DNA zmmt sffi^&^Efisifs^ 

PCR & £ ffl i> T -f ^litft'H. #J C£ {ifff ^«AL/c^DN 
A mft ££5fc05cDNA£ /it±y 7 ADNA © frj Bgf? % MS IC «fc o T % . 

9 
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smnmcoffiftz =3 - Kt &dna Brit t sse-rntf <t o 0 

* * t> t± 4 /c. £s*?§ £ ft /c T 5 J Kie^J*> £ ft * s S ff «: 3 - K 
-T £ DNA £ ft & (C 14 x 0IJ * tf B W "T * T 5 y 1IE5»J «fc 0 T 5 

y kis^j . m x- tf^m r i j £ a - k -t & dna zmmn m m 

MIE?'J(7)£:& £ =r -KLTl>4 ^i#^{4. * J£ §B # CD E ?»J <=> ft * 
DNA ^M-^^-^L. I^tnif «fc lN e 

JI $ -fr £ d tl:J; 0 . ig^flliffeS t^fi?>rnf'f > * 

- -tf £ f# <£> d t & -c £ & o £> £ ^ 14 * tz „ SE^'i : 2 IS IE CD T 
S y ®EE?<J eft^ISlC^t £ta&£B3 l>T & „ t X ^ v > 7* 
a ^ > * i- - -if £ i t # „ fit^ ffl l^tffiffliiro 

^ v > 7° □ -f > * - -feT £ 7 a - ><t -r * d £ T- t & . 

- £ri<T«# m&£®S t LtliaS, M^lfxvx H7 ( Esch 
erichia) Jl izffi-f & Mm. 0>J *. tf * |j§ ® ( Escherichia col i ) „ /< 
~>;l-X ( Baci 1 lus ) JI»£i&K Mx.lt > ;l/X . X f i, )V X ( Baci 
1 lus subti 1 is) ft £ ?& El <7> ?g£ & £r E ^ & 3 t # T- # & „ 

If fc t4*«® ^flgffl 7? £ <i> . PS tit 14 ^.(4* -9- -y * □ ~ -tr 

X ( Saccharomyces) g U^E^J. 0»J * (4 if >y * □ ~ -fe X . t Ut'yx 

( Saccharomyces cerevisiae ) H ^ If ft „ £ ® <h L T (4 

TX^;i^4-';ux ( Aspergi 1 lus) Jgfifc&l&u ^. (4 T X ^ ;b )V X . 

1 o 
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* x ) ( Aspergi I lus oryzae ) N T X ^ ;b 4^' ;b X . —if — (Asperg 
illus nigerK ^ — v U u A ( Pen i c i H i um) M, Ml &m tf ft & 

( Spodoptera frugiperdaK * -r ^ *y ;u — y\" — ftlflg ( Trichoplus 
■a ni) , A'fn *ffl|j£ ( Bombyx moriK ffj^lfflflS. 0>J x. tf t h UBflg, 
-9-;u*fflll&. ^^xilSf , (c C4C0S *fflB£. VerolfflHS. CHO *ffl 

AS. L*fflflS. C127*fflfl£. BALB/c 3T3M. * ffl t> & d 

M&m o mmm^m^ 9 9 -07° □ =e - 9 - 1 lt t4. 

fffl(7)7*D=e-^- x Mz-l£trc -7°u =E - 9 — , tac 7° □ =E - ? - 
, lac 7° a =e - 9 -m&fem $ ft> P#ffl7°a^-^-<!: L T 14 . 
0>J *. (4* 7" U -tr ;u T ;b t* t K 3 U >Ift K a yt-^ya t - ^ - 
, PH05"7° d ^6 — 9 — > adh \~7° u — 9 — „ pqk 7'at - ? — IMM£ 

>7a ®Jtllffl^ffl-7 0 a =&- * - t L T (4 Simian Virus 

l l 



WO 01/16332 PCT/JP00/05772 

40 CO early *J «fc 1 ate?* □ * - 7 - . CMV 7° n ^ - 7 - , HSV-TK 

7 - . y/< u y ^ mmm ^> y° a ^ - 9 - ^ mmmyu=e - 9 - 1 1 

— 7 - . hsp80 7°ot-^-, D 7* a - x 2 'J > M * )V ** 4- v 7 - 
Hz /Jn-^ 7' -X- -y h m&^CDy' a - 9 -m^^if h fl & 0 

£ , m.M ^ 7 9 - IZ It % 1^ ± CD ftfe (C i > /n > -9" - . X7"7^y 

> 7* v r ;u N jk «; a fi-an •> 7' ;b . 31 $r -? - * - ( m a. if v t k 

a^MM5cPHiSe^ h h U*-tr- rifatt) . neo MB? ( G4 

& 0 ^ - z&mr zm-s . mt-ifsv 40 ©i>a> 

* - ^ £ it e ? a) ± ffl£ * Ac (± T 8ft # a £ o 

nT^$«^(Cfc 0It7 Cli:^T-#, c n £ 0) :£ Si (i 0J * If . Curr 
ent Protocols In Molecular Biology. John Wiley & Sons }±> 19 

95^, cEisnti^. mmmmtenrnm tmtm izm^ -en*) z. 
e h © *t sm . 9 > ^ 9 m% mm • mm-t z tz #> <d n& iz & ^ x . 

m X. If , E^5Jfl, #!*7A7o7h777^-, #J x. if -tr 7 r 
#5 7K*£ £ t> o T-T tilt „ $ ^> (c > C O C DNA& -5 ^ CiaSfe 

/DA'?f 'J7i.*ffll^y^fAife5UI±^-f^ 7 ;b is > . i 
U 7 h □ *° - U - v 3 >lfS:ffli>*'>xf AT, COafc^Srfiltl 
C#A L%3! $ tSiit-, mm* y iz j: ^A^Iii: «fc o T 

1 2 
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ti4t(3®r £ ft l^PS 0 . Molecular Cloning (Sambrook et al. 1989 

/f> -T 9Z t& $L S <* £ f # -5 A: #> „ yD^;tXt ( Arabidopsis thalia 
na) Wassi leuski ja (WStfc) £ ffl ^ X T 7 "r 4 ^ — *> a > ? 4-* > 

50, 000{@ J^±©ya^ * X -f- 0*;bX?:#P H 1bOS^ ( Ak 
ama et al.. Plant Cell Rep. .12. 7-11, 1992) izfei^ T 7 t -f 
v a > ? > 9 9 -pPCVICEn4HPT (Hayashi et al., Sc 

ience. 258. pl350-1353. 1992) T-^«|cgSLfc. ft is % pPCVICEn 
4HPTU:t£# U 9 +j -f ;bX35S RNA Ig?7"Dt- ? 

a $ n /c f£ fz N c © i >/n >-9--iH^j(cg!i^-r &m.&?<Dm^tffe 

/Co ffiSvn-f ?tXt*;Mtit>f h * >f — > ft \,^tgi& 

1 3 
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& -9- b * -f — > JCS £ ^ L „ ^^3? * Bf& L tz ±> )V X <^ ft /c 

o 

cki 1-K cki 1-2 , ckil-3 , cki 1-4 t^^LtzA 

m—mB^-(omm^m^mmt & ^ -as o . -eo^Bitfe^ cKin z 

P*9 LTli;fc^HJl;££lz: J; Ttfi:iS$ntl^ (Kakimoto, Sc 
ience, 274 : 982 - 985 , 1996) . Z O cki 1 (7)4 ^MlCjD^T. ck 
j_l Lfc3&3RSU "f ftfr^iJ'-f h*-f->^#«ETt3*5^T. 

/Co 

cki2gga*gM#:fr bV; ADNA ^^^L. frj |©P fft Sph I T*m<t&. 
. T4 DNA 0 if-V $-ffl^tgBTO«:l7^:. dft£*Jil®(3 
#AU 7>k'y'J >»tt©3Di-^b7'7X; K £ fit L „ 

Ktis T-DNA t ckj_2 3! ilift^y/ A c£ , T-DNA <7) 
right border (RB) B5 "T -5 DNA I2?'J%at>o 

cki2^^E^#^^ «=» t/icif^M v o ? ^ x + Yisifc<omyn*±& 

frt>flaih L fcRNA £>ol igotex dT-30 (B*D7ya?i) Ci^T 
mRNA^m^L. :tl!-|IU, ^A^ZAPIl cDNAv 4 ~X =7 l ) — a 
fig^F-y h (Stratagene ft) ?:ffl^T, Stratagenett (7) it M £ 75 & 
iaO cDNA"7 -< 7*7 U -^ffiU: 0 Z ft £cki2gl£SEM& jfcOMc 
f?£M v a ^ ^ X^-WS^(7)cDNA7 7* 7 U - £ . tuxE^ £ o C I 
Tf# ^ft/ccki2^ME^^ORBtz|^^1-^ y / A ME £ 7 □ - 7 £ 

i?£Mv •fX^WSt*OcDNA J 7 -i 'J - ^ h f# £ ft CKI 2 

cDNA £7>*£Sg2?"J£*fcS iE^jaoiB^J#-5f : l (z^i" 0 * „ 

1 4 
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3-Kl, 1fl:txf vvyDf^f > + t--tf©2 ^OiitiS 
1?*«k^f y*>*t--l?Ky-r > £ b •> - /<? - K > -Y *> ^ T 
ES ^ tB IrI t£ £ tf -f d i: h b t£ r> tz Q #J l£ . xf u >«If 
#£#*£ftT^<5-tr>-9-— • t X ^ v > 4- -J- - ETR1 £ l± % bx 
f v > 4 t - t* F > -Y > T* 35% „ Uv-A-F^ > 7? 25% . U ^ 
£ ^5 Pseudoraonas_tf> -tr > +h — • t X ^ v > 4- — -t? 7? & <£> LemA b It 
tXf y >4t--tf K> Y > 7?41% „ U v — / < — K> -Y > 7?26% % 
* ^ W # £ (3 <fc 0 $6 $ tl T i> & CK 1 1 b H N t X ^ v > + 1- - -tf K 
y -Y >-e32%. U /n*- K> -Y >T*26%©7 £ 7 WtJ£& © Wi~ f£ 
£ 7F L Ac „ 

J S^SliCKI27? & «fc < Uft £ nr ^fc, b^L. CKI2* 

con 5fc3f,to360 T 5 / i^b^^E^iJ(:o^T(±, EE ftJ IB ?'J £ © W 

£ ft ta p t* m aj $ n t ^ & ^ 0 £ /c x etri -^cki i & z <d -t > -9- - 

cki2 ^M^M&CQcDNA^ -Y 7* v 'J - <E> ff ^ tl fc cDNAO S15 ^'J 
HUiZliOif £McDNA7 ^7*7 U -fr M# £ft/cCKl2co c DN 
A ©*&SIB?iJ titm Ltzmm. cki_2Eg& 7?C£ T-DNA #CKI2©:3- 
Kiiro5' mSSfflj^ £249 i£S£250 i£Scop B 1 (ffliRH^s K ><D 
ATG CO A £1 fgit^) KffASft. T-DNA ± © x > m > ^ - 12 
?iJcoi£^ o T l> * d b *<b^ t,fr£t£^t Zo z. CO d <h 

l£cki_2^M4**7?5 ' ^S^Xi LfcCKI2jtfc?©fc^g^a<£ Lr 
„ N LfcCKI2* >/< ^ H*^^c ^nTi^;i*/Tt. 
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j& ^ (3 £ j^Sc -t & tz #> . ckimm&tf-y- -r h * >r - >^#^ett- t> -9- 

TCLT^lLfc, ya^?tXtlfS^©^y/ ADNA £ £| 

M (3 % 7* 7 -f -7 - No. 163 (5' -CGCGGATCCACCATGGTCTGTGAAATGGAGAC-3 
') (m^im^r : 7) 7'7 >f v -No. 154(5' -CCGCTCGAGTCAGTGCAAAT 
ACTGTTGCAAAC-3') (IE?'J#^: 8) Srffl^TPCR T-*S<g (LA Taq ( 
Takara) £{$fflL. SJC^^ti, 96 Si 96^1 52Jg 

1 $K 68S3 #<7>-9->f 7^£4 (eHt^ $ £t;:96Jgl $K 57Jg 1 # 
. 68^3 #0>-9->f 7 )i<1t 26HHt^. $ £ 10 ^^J^) L/cCK 

i2il{5T (7) 3 - K«tt0>Jfi£E7>J£i*£ Lfc. 

ckiZ g.mfoOY J A DNA £BamHl T-JIftL, T4-DNA U 2T— -fef £ ffl 

fc. i ^-7*7 X = K (±s ckiZ mmfcOY J A eft , T-DNA Oleft bor 
der (LB)tcKif -T *DNA IE?'J£#tT 0 LB(C fi&ig Ltz DNA (±ClU2ilfe 
^co. T-DNA W A,£J: 0 ±8£tf) 3 - KfM i: . £ £ (3 ± 85 tf> -/ a =t 
- ? - £ £>*i£IE?'J c©7'7X; Kot&SiS^J 

tf> — $B£&£L. iE?'J#-5§- : 1 (3|e^<7)CKI2 cDNA CD 12 ?'J £ M & S 
b^^. I i[: J; 0 , CKI2 CD n - K £1M if ©±i5fiE?iJ^3feTV A 
IE7~'J If:. £ n £g5?'J#-5§- : 3 (c^i- 0 £ , -£ *i ic J: 0 a 

£ /c. IpIfiltC > a J 2 t- X^Landsberg erecta (Ler 1*) £ & 
7' 7 v - No. 1 63 t 7° =7 4 7 - No. 1 77 (5* -GGGGTACCTCAGTGCAAATAC 
TGTTGCAAAC-3* ) (E3&J#^: 9) £ ffl ^ T PCR (LA Taq (Takara) 
mm. 94Jgl #0>&. 94«30*K 52 Jg30#. 68JK3 ftWJ 7 ;U 
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£30IeHt^. $^(-68^7 ^j^J^) £*t^. *i "PI £ n DNA OJ&g 

itmttztZ^^ 99.6% |hJ — T* * o CD dtl^Ler |*OClU2it 

uO->n-f 7 i~ X-f-ler flfc<7) CKI2 y' 7 A fc^ ©J£SI2?iJ £I2?iJ 
5 (c^-f„ $ n * .x. ? V > coiE^iJ^ £>^$!l $ ft -5161 
CD T 5 y MSB^iJ t± . yD^7tXtLer WSI* 05 fH T? 3 O © T 

^ ;isi©ai^*^fc. 3 n iz <fc o 3 - k $ n ^ r ~ j mmn 

£@2?'J#-S§- : 6 tl^fo 

1 121 (Jefferson, R. A. et al.. EMBO J, 6: 3901-3907, 1987) ti ^ 
T-DNA mi&lZ±> V 7 =7 7 - *? <{ 9 *} 4 )V X 35S RNA it ^ © "7* n 
^- 9 - (3SS7°u=e- 9-) t y ^ v y^m.mm (NOS) M&=P V> 9 
-I % - 9 -(Dmiz^K- 9 - 9' JV 9 a — r - -t? (GUS) Jlfe^tfEK 

pBE21 13-GUS (Mitsuhara, I. et al.. Plant Cell Physi 
ol., 37: 49-59, 1996) C± . pB 1 1 2 1 £ <h L „ 7° cr 

I25*j * ^ # # map $ n t in * . 

PBI121* tz (± P BE2113-GUS £ ffl <,> T # S © it (e ? £ tt'& T-iSifl fg 

3s-r*fetotzt±, - mm^mmmm zm ^tgus ft 

*> 0 ©$p^(z4^^oite^ £ 9 a - WfT L L & *< £ , 
pBI121-e tpBE2113GUST-4>GUS- itfi^ £ Bfc < tz tb IZ ffl ^ & MM CO o 
*>GUS H5?0 3' fflij £ tTj |fr ^ £ p n £ LTliSacl L^ffl^ 
7? $ ft ^ © T- . «f L a - - > r SPffi * # A * i 1 1 L. A: . 
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£fc. pBI121*>£0 J pBE2113-GUS <Z> if -fc, (c NOS ilfc^tf)?- 

^ ^ £ t£ £ <£ t £ -£ & & *i # & £ o -ecx^ :n^nfnw^? 

*-j^£GUS i&fc? t ^ (DT-tfilz&te-f £N0S itfc^O 9 - Z * - 
9 — SH P& § . # ^> 0 (3 * 7 =7 7 — -9-* -f 9 <J -< )l X 35S RNA 
mfc^f V> 9 - X * - 9 - (35S? - ^ * - 9 -) £*fAb/c„ 

7"7X; Kpl'barbi (Mengiste, T. , Plant J. , 12 :945-948, 199 
7) M <h L . ~? ^ 4 ~7 — t L T 7' 7 7 - No. 271 (5' -TACCCGGGGG 
TACCGTCGACCTGCAGGCATGCC-3' ) ( IB ?ij # -if : 1 0) &tf-7°7-l'^- 
No.272 (5' -AAACGACGGCCAGTGAATTCGAGTTCGGCACC-3' ) (I5^'J#-^: 
1 1 ) Zm^rmm (LA Taq (Takara) 94gl ftKm'ik, 9 

4 Jg30fcK 52Jg30£K 68g30# <7> -9* ^ 7 ;b £ 15@fft^ 68 Jg3 # 
£!J£) L/"cDNA(35S £SmaI£EcoRI T-MJI 

L/cDNA lfr£r£. pBI12l7* £GUS Jlfi? £ NOS iifc^O?- a 
? - £ Smal t EcoRl MS J; 0 m ^ DNA ffift t £ =7 -Y Y - a > 
L > ;i *l £pBI35T (I! 1 ) ££#(7*:. 

pBI35T(3 33 ^T. 35S "7° □ ^ - 9 - t 35S *-=#-*-tf>[BJU: 

*-6^;U^^n— — >^-9--f h^3c7)j-^— ^-9-^ Mi, 35S 7°o^ 

- 9 - tCafi l^ffl'Jfr £>Xbal. BamHI, Kpnl, Sail £ ft £ 0 ifc, l^ft 

(3 pi' barbi SriSi:, 7' 7 ^ v - <h Ity^ t — No. 271 £: "7° v 

-7 -No. 272$: ffl ^T^ipl L/cDNA(35S ^-U-^-^at) £Sm 

altEcoRI t-MILf: DNA lf?n- t . pBE2113-GUS t^GUS iifc^t 

NOS itfe^tf) ? - 5 * - ? - £SmaI t EcoRl fell: J: *)ffe^tc pBE2 

113-GUS *3fctf)DNA 81? ft £ 7 -C y- v a > L, P EL2omega35T ( HI 4 

) £f#/Co pEL2omega35T«£tf). 3$ ft $ tl 35S 7° a ^ - 9 - t 35S 

? — 5 # — ? — <7) F4J 0) ^7 /I/ ^ ? a — — >^*-9->T h tp(7)3--— 9 *f 
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Mi. 35S 7 a =e — 9 -diS^ffliJ^ h „ Xbal, BamHI, Kpnl, Sail 

ii) C]y^l^^^^_^j^_roj7lv_^JJfJ^ 
Cj(Ij!cocDNA£^t;*MEi±£W^\W^ /"c CO 7? 35S 7* o ^ - 9 - 
<Z>Te£(- ? a- >{ff ZOltm^^ t^mZ ntz. -^CT^ CKJ_2it 

J_2_C0 yy ADNA ^ffll^Itl;Lf: 0 f I?, Lambda T12^< ? * - 
CftSStifcya>f ? tXtLer ttCV; A9-f 7^ !)- (Fuse, 
T. et al., Plant J. 7:849-856. 1995) £ X 7 U — — > L , CKI2 
SfcT ? a - > (LambdaTi. CKI2-2) £#88 L7c e 

c co ? □ - > coCKI2co 3 - K«#0>E?iJtiIB3BJ## : 5 (c — gc L 
LambdaTi. CKI2-2 Sr^MlC 7' 7 >T t — No. 163 £ 7 7 >r v 
-No. 177 ffl i^TPCR l?*gip§ (LA Taq (Takara) 94Jgl ft 7? 

RJSSK 94Jg30£K 50S 30 feK 68JS3 5> ct> -r ? ;u £ 13IhHt <^ 
£<i(c68Jg7 L. pCR-ScriptSK(+) co . flj PSifll srf 1121$ 

%MZHZ¥-m*.ffiT~ 7 o — Wfc 77 X~ FpCKl2. 3LDl£f#fc„ pC 
KI2. 3LDl<PCKI2atlc?SP#<PJfcgieftm v n 7 -7-X^-Ler IfccoCK 

pCK 1 2. 3LD1 ^rKpnl t BamHI T*^Wf^. CKI231 (e T £ a ®t £ . 
PBI35T CO Kpn 1 -9" -f h £ BamHI -tf- << V CO RQ *J J; t>\ pEL2omega35Tco 
Kpnl+h-r h t BamHI >f r CO Pel (Z ? a - > ft L . * ft -eft* pBI35T 
. CKI2. 163 (12) „ P EL2omega35T. CKI2. 163 (1215) 
o c CO ~ o co ? a - > (ztj: CKI2 j§fe?co 3 - K 31 co £ & fr*, 35S 

£fc. LambdaTi. CKI2-2 7 7 ^7-No. 162 (5* -CGCGG 

ATCCACCATGCTTGAGGCGAGTACTG-3' ) (I2?']#-S§-: 1 2) t 7 7 v - 
No. 177£ffl^TPCR (LA Taq (Takara) teffl. 94Jgl 
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J£f£. 94]£30*K 50Jg 30 fcK 68Jg3 ft © -tf- ? £ 130 (t ^ , $ 
£>(368Jg7 #SJ&) pCR-Script SK(+)©. SURgPISSrf 

fit¥ll^T^n->ftL^ K pCKI 2. 2L16 £ ?# tz „ pCKI 

2.2L16©CK12a(E^$P^O*SBE^Jii5/a-f ^-^X^Ler &©CK]_2 

PCKI 2. 2L16£KpnI £ BamH I -P^JBf^. CKI2 afc^ ©£P# a frjr 
)t£, PBI35T ©BamHI "9* -f h^Kpnl+h-r h ©fli; <k l>\ pEL2omeg 
a35T© BamH I -9" ■< h i: Kpn I -9" -Y h © Fallc ? a — > ft L . * n -P ft . 
PBI35T. CKI2. 162 ( II 3 ) % pEL2omega35T. CK 1 2. 1 62 ( HI 6 ) <h ^ 
-3tffz e C CD ~ o © 9 a - > {± % CKI2 « is ? # 3 - Kt-Sl6S© 
178 # a CO y ^ ^- - > £ # jifjf. is £ t» £ n - 

CKI2flfc?fr\ CKI2MfiM©£&£Ii££ fcti % 178 # g co ^ ^ * 

- >&L&e>mm t Lxmm^m-r %> z t iz ^ o „ -9-^ r#-r->j£ 

□ 4 9- -T X^WStfc© ij JUX Z „ P BI35T\ P B135T. CKI 2. 163 „ P BI3 
5T. CKI2. 162 % pEL2omega35T\ pEL2omega35T. CKI2. 163 X&pEL2om 
ega35T. CKI2. 162 CO <£ ft ftl £ f$ o T ^o/n* ? f 'J 7 £^igg-f £ 
CtCcfcOiieil, J^T©H*13I©@^igit!u f^b^, GM% 
±fe (4.32 g/1 Murashige-Skoog sal ts (Sigma), 1% v a — 9 □ — X 
. 10 ml/I 51 2-(N- : E;i/* l J /) > X * > S£ (KOH Id J: 0 pH 5 

.8 CiS), 1 00 mg/ 1 Y h-ik 10 mg/l f 7 ; > -HC1, 1 
mg/l try K + vV-HCl, 1 mg/l £#0.311 Phytage 

ITM (Sigma) ) IztiQA.^ 50 mg/l ^i*t7-f y 100 mg/l -fe 7 
* 9 * v A „ 100 mg/l/< >37^fy>H.3 mg/l-Y > 
ttilSteZ-O . ini:0. 1 mg/l© p 7 >X-tfT*- > fcjD* fc® 
^J&HfeZ-O. 1 > &tfl mg/l© h =7 >X-tfT^ y zjju Atzmfcigi&z- 
1 it-illLf:. 
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Ltzij ibxi, pEL2omega35TT*7BSCi£ & L * 
;bXti. Z-0 i^ttfe-e(±li{t^ v i - h (3?) cD^^c^-fr-r. Z-0. 1 

igi&x&i&mmxmitv -> ^ - h c^> w^^^^l. ^ltz-i 

*1LT. P BI35T. CKI2. 163 . pB 1 35T. CK 1 2. 162 . P EL2omega35T. CKI 
2.163 . pEL2oraega35T. CKI2. 162 ©i'tlT-^Ife^L/:*)^^ 
Z-0 . Z-0. 1 JktfZ-\ <D-t'<X<Digmx-{i£A,Z<Dti)l,xWm<t. 

cnbOf©^^^-t^a^^Lfc*;i/xt, z-o st;z-o.i 

^* 7 * --e& &pB135T£ (i P EL2omega35T^^M£^ L tz ii )V X £ 
t' (DVJ bt>4 - > MUCX-igik L/:J|p <fc 0 v ^ - h 7& fig # & ^ 
[S] (c & ^ fc„ 

E*IMJ_- CK12jgfsTtDtil^#:-ec7)^ii 

CKI 2afc ^ £ig A L tz ij # co , mVumW^ <7> §ZW lz r> ^ X 

is Z\Az-?tz 0 

Mfawizit^ mmm 2 xm <bntzCK\2<DcMh*mmiz lt. cki2 

M S « tf> 178 ig«>ft->*bX h >y 7 n K>it'i:*fc-Si 
i$-7'7^v-No. 162 i7°7-fv-No. 177 £ ffl t> X PCR (Strat 
agene *±) (3 J; 9 "Pi L . ;n«;/W + 'J -^H - <Z> # U 7 7 7 
- ^ if -f ? 7 -Y ;u X 35S 7° nUr - 9 -(DTdzlzmALtz 0 
fF§£ L/:r/xHn tf>&gfE?iJ £ fitlS b fc i: Z „ ^ tf> i> "T 

ntc & Ltztztb^ j tv>m.m&m*'£t;ffimz%\mm 
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HScal t SacI-eftHb-T £ cilUOKO^^ j^fc 0 iz * 2 
~?mz>titz V J K>7 u- >fr ^Stfj^-T & Seal £ SacIO^iJPSP^^^r 

iTi:LtfFSLfc?D->$: P TK03 1 £ £ ft If tz „ 

h n -;b 109-113 5tm±) £ffl^T P TK031 

tflZmZftZfiH Ltl^ii^fcOlc^LT , pTK031 T-^Sfe^ $ ft 

-> n >T ^ -T-X^^it^-, 7E^0>#gt±. TtnmmBf&Zft o T ^ 
£fc#>. 3 CD^tc £ 9 . pTK031<7)iS A i:i o t^i)tfii^b4 

Z (D J; -9 (3 „ CKI2 11 ^ CD — 2: £ »J 777-tf ? >f ;u x 
35S ynt-^-Ti^D-vftL/c^Ig^ftfti, 

fa iz mm -c # £ z t $ ft ^ „ 

± CD <fc N 7?f^-y 3 >^>/i;j;oT, if-fhTJ 

- K-T ^CKI2iife?$: vo^f 7tXtJ; D$§IL/: 0 cki2^j|*£-e 
Ci.N ^3i^Ii5t^^fILfcCKI2gaM^«^6^{3-^i5e$ftr^^>c .i: 
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cki2 j1 fc^ommzfflffli- z> z £~?^ -v-j ^ * ^ — > 
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I o i 



2. MB^iJ#-§- : 2i;|Si©7$ yiE?iji:^LT liXtlffiSl 

> winner sen* =3 - Ktiiifi?. 

4. h?IBMQM^\ t x ^ v > 7*o t=- -Y > + — -fer-e* £fS3<iI 
5 . l ~4 © i^ti^ 1 3§(;:fB»c<7>;t£T £ a A, "eft £ ^< 

7 . is^is i ~4 c^tn^ i mizizmn&B? iz <t o x 3 - k 

11. f»^3l 1 ~ 4 OOftl^l 3l(cIS®c7)it{£T^fii^X(±*i^ 
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SEQUENCE LISTING 



< 1 1 0 ) Suntory Limited 

< 1 1 0 > Nippon Paper Industries 

< 1 2 0 > Gene coding for protein participating in signal 
transduction of cytokinin 

< 1 3 0 > 9 9 3 7 7 6 

< 1 6 0 > 2 

< 2 1 0 > 1 

< 2 1 1 > 3 0 9 6 

< 2 1 2 > DNA 

< 2 1 3 ) Arabidopsis thaliana 

< 2 2 1 > CDS 

<222> (187)... (2952) 

< 2 2 3 > Nucleotide sequence coding for histidine protein 



< 4 0 0 > .1 

gactcttctt cagatctact cactccttct ttctctcctt cttcttcttc atttttccgg 60 

tgaccggagt cggagaaggt tctttattca gatcaaggtt ctggcttaaa gaaaaaagtt 120 

gtttgaattt tgagatttgt ctggtccatt gtgttgctgt tgttgtatga agagaaacct 180 

tgatca atg gtc tgt gaa atg gag act gat cag att gag gaa atg gat 228 
Met Val Cys Glu Met Glu Thr Asp Gin He Glu Glu Met Asp 



gtc gaa gtt ttg tct teg atg tgg ccc gaa gat gtt gga act gaa get 276 
Val Glu Val Leu Ser Ser Met Trp Pro Glu Asp Val Gly Thr Glu Ala 



kinase 



5 



10 



15 



20 



25 



30 
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gac aaa cag t^pac gtc gag aaa cct gcc gga gat gac acg ttg 324 

Asp Lys Gin Phe Asn Val Glu Lys Pro Ala Gly Asp Leu Asp Thr Leu 

35 40 45 

aaa gaa gtt act ate gag aca egg ace att gcg gat atg aca egg tta 372 

Lys Glu Val Thr lie Glu Thr Arg Thr He Ala Asp Met Thr Arg Leu 

50 55 60 

cca aac eta ttg aat teg act cat caa ggc tec tct caa eta acc aac 420 

Pro Asn Leu Leu Asn Ser Thr His Gin Gly Ser Ser Gin Leu Thr Asn 

65 70 75 

ctt gtg aaa caa tgg gag tat atg caa gac aac gcg gtt egg ctg tta 468 

Leu Val Lys Gin Trp Glu Tyr Met Gin Asp Asn Ala Val Arg Leu Leu 

80 85 90 

aaa gaa gag eta aaa aat etc gat aga cag aga gaa gaa gcc gag get 516 

Lys Glu Glu Leu Lys Asn Leu Asp Arg Gin Arg Glu Glu Ala Glu Ala 

95 100 105 110 

aaa gag ttg aag ate att gag gag tat aag ttt gag age aac gag cct 564 

Lys Glu Leu Lys He lie Glu Glu Tyr Lys Phe Glu Ser Asn Glu Pro 

115 120 125 

gag aat gtt ccg gtt ttg gat gag acg agt gat ttg ttc cgc agg ttt 612 

Glu Asn Val Pro Val Leu Asp Glu Thr Ser Asp Leu Phe Arg Arg Phe 

130 135 140 

agg cag aaa aaa cga gat gcc ttg gtc gat age aag aag att gag ate 660 

Arg Gin Lys Lys Arg Asp Ala Leu Val Asp Ser Lys Lys lie Glu lie 

145 150 155 

tat gag gag ttt gac act gtt gca tat tgg aaa cag aag gcg ttg agt 708 

Tyr Glu Glu Phe Asp Thr Val Ala Tyr Trp Lys Gin Lys Ala Leu Ser 

160 165 170 
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ctt gag aaa JRtt gag gcg agt act gag aga gaa^f cga ttg atg 756 

Leu Glu Lys Met Leu Glu Ala Ser Thr Glu Arg Glu Arg Arg Leu Met 
170 180 185 190 

gag aag ctg agt gag agt ttg aaa act atg gag agt cag tea gca ccg 804 
Glu Lys Leu Ser Glu Ser Leu Lys Thr Met Glu Ser Gin Ser Ala Pro 

195 200 205 

gtc caa gag ctt act cag aat ctt aag aga get gaa ggt ttc ttg cat 852 
Val Gin Glu Leu Thr Gin Asn Leu Lys Arg Ala Glu Gly Phe Leu His 

210 215 220 

ttc ata ctt cag aat gca cct att gtt atg ggc cat cag gat aaa gat 900 
Phe He Leu Gin Asn Ala Pro lie Val Met Gly His Gin Asp Lys Asp 

225 230 235 

tta cgc tac ttg ttc ate tac aac aag tat cct agt tta egg gaa cag 948 
Leu Arg Tyr Leu Phe He Tyr Asn Lys Tyr Pro Ser Leu Arg Glu Gin 

240 245 250 

gac att ttg gga aaa aca gac gtg gag ata ttc cat gga ggt gga gtt 996 
Asp lie Leu Gly Lys Thr Asp Val Glu He Phe His Gly Gly Gly Val 
255 260 265 270 

aaa gaa tct gaa gat ttc aag aga gaa gtt ctt gag aaa gga aaa get 1044 
Lys Glu Ser Glu Asp Phe Lys Arg Glu Val Leu Glu Lys Gly Lys Ala 

275 280 285 

tea aag aga gag ate aca ttt act aca gat tta ttt gga tea aag acg 1092 
Ser Lys Arg Glu He Thr Phe Thr Thr Asp Leu Phe Gly Ser Lys Thr 

290 295 300 

ttt ttg ata tat gtt gag cct gtt tac aac aaa get ggc gag aaa ate 1140 
Phe Leu He Tyr Val Glu Pro Val Tyr Asn Lys Ala Gly Glu Lys He 
305 310 315 
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ggt ata aac ta^ftg gga atg gaa gta act gat cag ^^gtg aaa agg 1188 

Gly He Asn Tyr Met Gly Met Glu Val Thr Asp Gin Val Val Lys Arg 

320 325 330 

gag aaa atg gcg aaa ctt aga gaa gat aac get gtg aga aag gcg atg 1236 

Glu Lys Met Ala Lys Leu Arg Glu Asp Asn Ala Val Arg Lys Ala Met 

335 340 345 350 

gaa tea gaa ctg aac aag act att cac att aca gag gag aca atg aga 1284 

Glu Ser Glu Leu Asn Lys Thr lie His He Thr Glu Glu Thr Met Arg 

355 360 365 

gca aag cag atg eta gcg acg atg tct cat gag ata agg tea cca ttg 1332 

Ala Lys Gin Met Leu Ala Thr Met Ser His Glu He Arg Ser Pro Leu 

370 375 380 

tea gga gta gtg gga atg get gag ata ctt tea act aca aaa ctg gat 1380 

Ser Gly Val Val Gly Met Ala Glu He Leu Ser Thr Thr Lys Leu Asp 

385 390 395 

aaa gag caa aga cag ttg ttg aat gtc atg ate tct tct ggt gat ttg 1428 

Lys Glu Gin Arg Gin Leu Leu Asn Val Met He Ser Ser Gly Asp Leu 

400 405 410 

gtg ctt cag eta ate aac gac att ctt gat etc tec aag gtt gaa tea 1476 

Val Leu Gin Leu He Asn Asp lie Leu Asp Leu Ser Lys Val Glu Ser 

415 420 425 430 

ggt gtg atg aga tta gaa get aca aag ttt cga cca aga gaa gta gtg 1524 

Gly Val Met Arg Leu Glu Ala Thr Lys Phe Arg Pro Arg Glu Val Val 

435 440 445 

aag cat gtg eta cag aca get gca gca teg ctg aag aaa tct ttg aca 1572 

Lys His Val Leu Gin Thr Ala Ala Ala Ser Leu Lys Lys Ser Leu Thr 
450 455 460 

4/43 



T ^ PAGE BLANK 



(USFTO) 



i 



WO 01/16332 £± PCT/JP00/05772 

tta gaa gga aaWtt gca gat gat gtt cct att gag gw gtt gga gat 1620 
Leu Glu Gly Asn He Ala Asp Asp Val Pro lie Glu Val Val Gly Asp 

465 470 475 

gtt eta agg att agg cag ate etc ace aat ttg ata age aat get ate 1668 
Val Leu Arg He Arg Gin lie Leu Thr Asn Leu lie Ser Asn Ala lie 

480 485 490 

aag ttt aca cat gaa gga aat gta gga ate aaa etc caa gtg ata tea 1716 
Lys Phe Thr His Glu Gly Asn Val Gly He Lys Leu Gin Val He Ser 
495 500 505 510 

gaa cca tec ttt gtg egg gat aac gca ttg aac gca gac acc gag gaa 1764 
Glu Pro Ser Phe Val Arg Asp Asn Ala Leu Asn Ala Asp Thr Glu Glu 

515 520 525 

cac gaa caa aac ggt ttg acc gag act tea gtt tgg att tgc tgt gac 1812 
His Glu Gin Asn Gly Leu Thr Glu Thr Ser Val Trp He Cys Cys Asp 

530 535 540 

gta tgg gac act gga att gga ate cca gaa aac get ctt cca tgt ttg 1860 
Val Trp Asp Thr Gly He Gly He Pro Glu Asn Ala Leu Pro Cys Leu 

545 550 555 

ttc aag aag tac atg caa gca age get gat cat gee egg aaa tac ggt 1908 
Phe Lys Lys Tyr Met Gin Ala Ser Ala Asp His Ala Arg Lys Tyr Gly 

560 565 570 

ggg act ggt etc gga ctt get att tgt aaa cag ctg gtt gag tta atg 1956 
Gly Thr Gly Leu Gly Leu Ala He Cys Lys Gin Leu Val Glu Leu Met 
575 580 585 590 

gga ggc caa etc act gtg aca age egg gtg age gaa ggt tea acg ttc 2004 
Gly Gly Gin Leu Thr Val Thr Ser Arg Val Ser Glu Gly Ser Thr Phe 
595 600 605 
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aca ttt ata tWKcc tac aaa gtt gga aga tea gat^m tat tea gat 2052 
Thr Phe He Leu Pro Tyr Lys Val Gly Arg Ser Asp Asp Tyr Ser Asp 

610 615 620 

gat caa gat gag ttc tct gat atg gcg gat caa caa tct gaa cca gac 2100 
Asp Gin Asp Glu Phe Ser Asp Met Ala Asp Gin Gin Ser Glu Pro Asp 

625 630 635 

gat aca get gaa gga tat ttc cag ttt aaa ccg etc tta gga teg ata 2148 
Asp Thr Ala Glu Gly Tyr Phe Gin Phe Lys Pro Leu Leu Gly Ser He 

640 645 650 

tat teg aat ggc gga ccg ggg ate age aat gac ttc tta cct cat aaa 2196 
Tyr Ser Asn Gly Gly Pro Gly He Ser Asn Asp Phe Leu Pro His Lys 
655 660 665 670 

gtc atg ctt act agt cct att aag etc ate aat ggt ttt gtc get gat 2244 
Val Met Leu Thr Ser Pro He Lys Leu He Asn Gly Phe Val Ala Asp 

675 680 685 

ccc tct aat aac act gga cag age gag atg eta cag ctt gaa aac ggt 2292 
Pro Ser Asn Asn Thr Gly Gin Ser Glu Met Leu Gin Leu Glu Asn Gly 

690 695 700 

ggt tac atg gat gaa tct aaa etc gaa ace agt tct ggt cat tgc cct 2340 
Gly Tyr Met Asp Glu Ser Lys Leu Glu Thr Ser Ser Gly His Cys Pro 

705 710 715 

gaa tea get cac caa tat gag aat gga aat ggt cga tgt ttc tct aag 2388 
Glu Ser Ala His Gin Tyr Glu Asn Gly Asn Gly Arg Cys Phe Ser Lys 

720 725 730 

gaa tct gaa tct tgt age agt tea caa get age tea gaa ggt gga acc 2436 
Glu Ser Glu Ser Cys Ser Ser Ser Gin Ala Ser Ser Glu Gly Gly Thr 
735 740 745 750 
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tta gaa atg gag^rca gag etc aca gtt tea tct cat a^rgaa gag gaa 2484 

Leu Glu Met Glu Ser Glu Leu Thr Val Ser Ser His Arg Glu Glu Glu 

755 760 765 

aaa gec gag aca gaa gta aaa gaa aca tea aag cca aag att ttg ctt 2532 

Lys Ala Glu Thr Glu Val Lys Glu Thr Ser Lys Pro Lys lie Leu Leu 

770 775 780 

gtg gaa gat aat aag ate aac ate atg gtt gca aag teg atg atg aag 2580 

Val Glu Asp Asn Lys He Asn He Met Val Ala Lys Ser Met Met Lys 

785 790 795 

cag tta ggc cat ace atg gat att get aat aat gga gtt gaa gee ata 2628 

Gin Leu Gly His Thr Met Asp He Ala Asn Asn Gly Val Glu Ala He 

800 805 810 

acc gcg att aat age tct age tac gat ctg gta etc atg gat gtg tgc 2676 

Thr Ala He Asn Ser Ser Ser Tyr Asp Leu Val Leu Met Asp Val Cys 
815 820 825 830 

atg ccg gtg etc gat ggt tta aaa get aca aga ctg ate cgt teg tat 2724 

Met Pro Val Leu Asp Gly Leu Lys Ala Thr Arg Leu He Arg Ser Tyr 

835 840 845 

gaa gaa act ggg aac tgg aat get gca ata gaa gee gga gta gat ata 2772 

Glu Glu Thr Gly Asn Trp Asn Ala Ala lie Glu Ala Gly Val Asp He 

850 855 860 

teg aca teg gag aat gaa caa gtt tgt atg cgt ccc aca aac egg ctg 2820 

Ser Thr Ser Glu Asn Glu Gin Val Cys Met Arg Pro Thr Asn Arg Leu 

865 870 875 

cct ata ate gcg atg acg gca aat act tta gca gag agt tea gaa gaa 2868 

Pro He He Ala Met Thr Ala Asn Thr Leu Ala Glu Ser Ser Glu Glu 
880 885 890 
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tgt tat gca aa^Rt atg gac teg ttt att teg aaa WJgta acg ttg 2916 
Cys Tyr Ala Asn Gly Met Asp Ser Phe He Ser Lys Pro Val Thr Leu 
895 900 905 910 

caa aaa ctg aga gag tgt ttg caa cag tat ttg cac tgagatttca 2962 
Gin Lys Leu Arg Glu Cys Leu Gin Gin Tyr Leu His 

915 920 
gatttttgtg ttttgtagat taagaaatgg ttgtgttgta tataaattgt gtaggaaaaa 3022 
agttttggag agctactaag tagcttcctc tttttagaga tgtatagttc aataaaaaaa 3082 
aaaaaaaaaa aaaa 3096 

< 2 1 0 > 2 

< 2 1 1 > 9 2 2 

< 2 1 2 > PRT 

< 2 1 3 > Arabidopsis thaliana 

< 2 2 3 > Amino acid sequence of histidine protein kinase 

< 4 0 0 > 2 

Met Val Cys Glu Met Glu Thr Asp Gin lie Glu Glu Met Asp Val Glu 
15 10 15 

~ Val Leu Ser Ser Met Trp Pro Glu Asp Val Gly Thr Glu Ala Asp Lys 
20 25 30 

Gin Phe Asn Val Glu Lys Pro Ala Gly Asp Leu Asp Thr Leu Lys Glu 

35 40 45 

Val Thr lie Glu Thr Arg Thr lie Ala Asp Met Thr Arg Leu Pro Asn 

50 55 60 

Leu Leu Asn Ser Thr His Gin Gly Ser Ser Gin Leu Thr Asn Leu Val 
65 70 75 80 

Lys Gin Trp Glu Tyr Met Gin Asp Asn Ala Val Arg Leu Leu Lys Glu 
85 90 95 
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Glu Leu Lys Asn Leu Asp Arg Gin Arg Glu Glu Ala Glu Ala Lys Glu 

100 105 110 

Leu Lys He He Glu Glu Tyr Lys Phe Glu Ser Asn Glu Pro Glu Asn 

115 120 125 

Val Pro Val Leu Asp Glu Thr Ser Asp Leu Phe Arg Arg Phe Arg Gin 

130 135 140 

Lys Lys Arg Asp Ala Leu Val Asp Ser Lys Lys He Glu He Tyr Glu 
145 150 155 160 

Glu Phe Asp Thr Val Ala Tyr Trp Lys Gin Lys Ala Leu Ser Leu Glu 

165 170 175 

Lys Met Leu Glu Ala Ser Thr Glu Arg Glu Arg Arg Leu Met Glu Lys 

180 185 190 

Leu Ser Glu Ser Leu Lys Thr Met Glu Ser Gin Ser Ala Pro Val Gin 

195 200 205 

Glu Leu Thr Gin Asn Leu Lys Arg Ala Glu Gly Phe Leu His Phe He 

210 215 220 

Leu Gin Asn Ala Pro He Val Met Gly His Gin Asp Lys Asp Leu Arg 
225 230 235 240 

Tyr Leu Phe i le Tyr Asn Lys Tyr Pro Ser Leu Arg Glu Gin Asp He 

245 250 255 

Leu Gly Lys Thr Asp Val Glu He Phe His Gly Gly Gly Val Lys Glu 

260 265 270 

Ser Glu Asp Phe Lys Arg Glu Val Leu Glu Lys Gly Lys Ala Ser Lys 

275 280 285 

Arg Glu He Thr Phe Thr Thr Asp Leu Phe Gly Ser Lys Thr Phe Leu 
290 295 300 
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He Tyr Val Glu Pro Va! Tyr Asn Lys Ala Gly Glu Lys He Gly He 

305 310 315 320 
Asn Tyr Met Gly Met Glu Val Thr Asp Gin Val Val Lys Arg Glu Lys 

325 330 335 

Met Ala Lys Leu Arg Glu Asp Asn Ala Val Arg Lys Ala Met Glu Ser 

340 345 350 

Glu Leu Asn Lys Thr He His lie Thr Glu Glu Thr Met Arg Ala Lys 

355 360 365 

Gin Met Leu Ala Thr Met Ser His Glu He Arg Ser Pro Leu Ser Gly 

370 375 380 

Val Val Gly Met Ala Glu He Leu Ser Thr Thr Lys Leu Asp Lys Glu 

385 390 395 400 

Gin Arg Gin Leu Leu Asn Val Met He Ser Ser Gly Asp Leu Val Leu 

405 410 415 

Gin Leu He Asn Asp He Leu Asp Leu Ser Lys Val Glu Ser Gly Val 

420 425 430 

Met Arg Leu Glu Ala Thr Lys Phe Arg Pro Arg Glu Val Val Lys His 

435 440 445 

Val Leu Gin Thr Ala Ala Ala Ser Leu Lys Lys Ser Leu Thr Leu Glu 

450 455 460 

Gly Asn lie Ala Asp Asp Val Pro He Glu Val Val Gly Asp Val Leu 

465 470 475 480 

Arg He Arg Gin He Leu Thr Asn Leu lie Ser Asn Ala He Lys Phe 

485 490 495 

Thr His Glu Gly Asn Val Gly He Lys Leu Gin Val He Ser Glu Pro 

500 505 510 
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Ser Phe Val Arg Asp Asn Ala Leu Asn Ala Asp Thr Glu Glu His Glu 

515 520 525 

Gin Asn Gly Leu Thr Glu Thr Ser Val Trp He Cys Cys Asp Val Trp 

530 535 540 

Asp Thr Gly lie Gly He Pro Glu Asn Ala Leu Pro Cys Leu Phe Lys 
54 5 550 555 560 

Lys Tyr Met Gin Ala Ser Ala Asp His Ala Arg Lys Tyr Gly Gly Thr 

565 570 575 

Gly Leu Gly Leu Ala lie Cys Lys Gin Leu Val Glu Leu Met Gly Gly 

580 585 590 

Gin Leu Thr Val Thr Ser Arg Val Ser Glu Gly Ser Thr Phe Thr Phe 

595 600 605 

lie Leu Pro Tyr Lys Val Gly Arg Ser Asp Asp Tyr Ser Asp Asp Gin 

610 615 620 

Asp Glu Phe Ser Asp Met Ala Asp Gin Gin Ser Glu Pro Asp Asp Thr 
625 630 635 640 

Ala Glu Gly Tyr Phe Gin Phe Lys Pro Leu Leu Gly Ser lie Tyr Ser 

645 650 655 

Asn Gly Gly Pro Gly lie Ser Asn Asp Phe Leu Pro His Lys Val Met 

660 665 670 

Leu Thr Ser Pro He Lys Leu He Asn Gly Phe Val Ala Asp Pro Ser 

675 680 685 

Asn Asn Thr Gly Gin Ser Glu Met Leu Gin Leu Glu Asn Gly Gly Tyr 

690 695 700 

Met Asp Glu Ser Lys Leu Glu Thr Ser Ser Gly His Cys Pro Glu Ser 
705 710 715 720 
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Ala His Gin Tyr Glu Asn Gly Asn Gly Arg Cys Phe Ser Lys Glu Ser 

725 730 735 

Glu Ser Cys Ser Ser Ser Gin Ala Ser Ser Glu Gly Gly Thr Leu Glu 

740 745 750 

Met Glu Ser Glu Leu Thr Val Ser Ser His Arg Glu Glu Glu Lys Ala 

755 760 765 

Glu Thr Glu Val Lys Glu Thr Ser Lys Pro Lys He Leu Leu Val Glu 

770 775 780 

Asp Asn Lys lie Asn He Met Val Ala Lys Ser Met Met Lys Gin Leu 
785 790 795 800 

Gly His Thr Met Asp He Ala Asn Asn Gly Val Glu Ala He Thr Ala 

805 810 815 

He Asn Ser Ser Ser Tyr Asp Leu Val Leu Met Asp Val Cys Met Pro 

820 825 830 

Val Leu Asp Gly Leu Lys Ala Thr Arg Leu He Arg Ser Tyr Glu Glu 

835 840 845 

Thr Gly Asn Trp Asn Ala Ala He Glu Ala Gly Val Asp He Ser Thr 

850 855 860 

Ser Glu Asn Glu Gin Val Cys Met Arg Pro Thr Asn Arg Leu Pro He 
865 870 875 880 

He Ala Met Thr Ala Asn Thr Leu Ala Glu Ser Ser Glu Glu Cys Tyr 

885 890 895 

Ala Asn Gly Met Asp Ser Phe He Ser Lys Pro Val Thr Leu Gin Lys 

900 905 910 

Leu Arg Glu Cys Leu Gin Gin Tyr Leu His 

915 920 
< 2 1 0 > 3 
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4 6 7 9 
DNA 

Arabidops i s 

exon 1 

( 2 3 0 ) •• 
exon 2 

( 8 6 5 ) •• 
exon 3 

( 1 7 5 5 ) 
exon 4 

( 1 9 0 4 ) 
exon 5 

(2214) 
exon 6 

( 2 3 8 9 ) 
exon 7 

( 2 6 9 7 ) 
exon 8 

( 2 9 0 5 ) 
exon 9 

( 3 0 2 8 ) 
exon 10 

( 3 3 0 6 ) 
exon 11 

( 3 4 9 2 ) 
exon 12 



tha 1 i ana 

( 3 0 7 ) 
( 1 6 7 7 ) 
•••(1811) 
•••(2131) 
•••( 2 3 0 7 ) 

- ( 2 5 9 5 ) 

- ( 2 8 2 7 ) 
•••( 2 9 5 4 ) 
••• ( 3 2 0 9 ) 
•••( 3 4 0 9 ) 

- (4214) 
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< 2 2 2 > (4303) -(44 67) 

< 2 2 1 > exon 13 

<222> (4557) -(4679) 

< 2 2 3 > Nucleotide sequence of genomic DNA coding for hist 
idine protein kinase 



< 4 0 0 > 3 



gagaaagaga gagaagagaa gagaagagaa 


gagatgaata 


taatatacat 


tgacctctct 


60 


gtctcatgag caagcacatg tcctctctct 


ctctctctct 


ctttctcttc 


tccgtaaaaa 


120 


aaattaccaa tctttcacaa ttcattcaca 


tgctcctctc 


tctttcttca 


ttggctattc 


180 


tcttcccaat gctcatttga agtttattta 


ctctactccc 


gacgaccacg 


actcttcttc 


240 


agatctactc actccttctt tctctccttc 


ttcttcttca 


tttttccggt 


gaccggagtc 


300 


ggagaaggta aagcttctga tcccttcccc 


tttcctccgg 


catactcgtt 


cctctgcttt 


360 


gtctttcgtt tttttcattt ctttctgttt 


cagccttttg 


catctcgaga 


cttcatgatt 


420 


acaatttctt tatgtttctc aatgcaagat 


tttcgtttat 


aatatatgat 


cactgatgtc 


480 


aagaataaat caccaaagat ttttttcttt 


ccatatattt 


tttccgatca 


tcgctcaaaa 


540 


aaaagtttca tcgtttaaat ttattttcag 


attttatcgt 


ttattggtga 


attttatgat 


600 


cctagttgat aattcaatct gaaaaaagaa 


actgatacag 


ttttcttttt 


gaagctctgc 


660 


aaatttctga tttttaagct cgaatcatat 


aatttgaagt 


ttcccgctaa 


tgttcaatca 


720 


gaattggtcc acacacttag ttgttgtgga 


ccctttgcaa 


aattctattt 


tagttcatta 


780 


tttttcacat tttacagatc aagattctct 


gatggagatg 


gtttgtcctg 


actctaacct 


840 


ctgtgtttga aaatatctat acaggttctt 


tattcagatc 


aaggttctgg 


cttaaagaaa 


900 


aaagttgttt gaattttgag atttgtctgg 


tccattgtgt 


tgctgttgtt 


gtatgaagag 


960 


aaaccttgat ca 








972 



atg gtc tgt gaa atg gag act gat cag att gag gaa atg gat gtc gaa 1020 
Met Val Cys Glu Met Glu Thr Asp Gin He Glu Glu Met Asp Val Glu 
15 10 15 
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gtt ttg tct teg atg tgg ccc gaa gat gtt gga act gaa get gac aaa 1068 

Val Leu Ser Ser Met Trp Pro Glu Asp Val Gly Thr Glu Ala Asp Lys 

20 25 30 

cag ttc aac gtc gag aaa cct gee gga gat tta gac acg ttg aaa gaa 1116 

Gin Phe Asn Val Glu Lys Pro Ala Gly Asp Leu Asp Thr Leu Lys Glu 

35 40 45 

gtt act ate gag aca egg ace att gcg gat atg aca egg tta cca aac 1164 

Val Thr He Glu Thr Arg Thr He Ala Asp Met Thr Arg Leu Pro Asn 

50 55 60 

eta ttg aat teg act cat caa ggc tec tct caa eta ace aac ctt gtg 1212 

Leu Leu Asn Ser Thr His Gin Gly Ser Ser Gin Leu Thr Asn Leu Val 
65 70 75 80 

aaa caa tgg gag tat atg caa gac aac gcg gtt egg ctg tta aaa gaa 1260 

Lys Gin Trp Glu Tyr Met Gin Asp Asn Ala Val Arg Leu Leu Lys Glu 

85 90 95 

gag eta aaa aat etc gat aga cag aga gaa gaa gee gag get aaa gag 1308 

Glu Leu Lys Asn Leu Asp Arg Gin Arg Glu Glu Ala Glu Ala Lys Glu 

100 105 110 

ttg aag ate att gag gag tat aag ttt gag age aac gag cct gag aat 1356 

Leu Lys He lie Glu Glu Tyr Lys Phe Glu Ser Asn Glu Pro Glu Asn 

115 120 125 

gtt ccg gtt ttg gat gag acg agt gat ttg ttc cgc agg ttt agg cag 1404 

Val Pro Val Leu Asp Glu Thr Ser Asp Leu Phe Arg Arg Phe Arg Gin 

130 135 140 

aaa aaa cga gat gee ttg gtc gat age aag aag att gag ate tat gag 1452 

Lys Lys Arg Asp Ala Leu Val Asp Ser Lys Lys lie Glu He Tyr Glu 
145 150 155 160 
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gag ttt gac act gtt gca tat tgg aaa cag aag gcg ttg agt ctt gag 1500 
Glu Phe Asp Thr Val Ala Tyr Trp Lys Gin Lys Ala Leu Ser Leu Glu 

165 170 175 

aaa atg ctt gag gcg agt act gag aga gaa agg cga ttg atg gag aag 1548 
Lys Met Leu Glu Ala Ser Thr Glu Arg Glu Arg Arg Leu Met Glu Lys 

180 185 190 

ctg agt gag agt ttg aaa act atg gag agt cag tea gca ccg gtc caa 1596 
Leu Ser Glu Ser Leu Lys Thr Met Glu Ser Gin Ser Ala Pro Val Gin 

195 200 205 

gag ctt act cag aat ctt aag aga get gaa ggt ttc ttg cat ttc ata 1644 
Glu Leu Thr Gin Asn Leu Lys Arg Ala Glu Gly Phe Leu His Phe He 

210 215 220 

ctt cag aat gca cct att gtt atg ggc cat cag gtaaagtaaa aggtgattct 1697 
Leu Gin Asn Ala Pro He Val Met Gly His Gin 
225 230 235 

tgatcttgtt ttcgatcttt tcgacttttc tgattctttg ttacttatga gtttcag 1754 
gat aaa gat tta cgc tac ttg ttc ate tac aac aag tat cct agt tta 1802 
Asp Lys Asp Leu Arg Tyr Leu Phe He Tyr Asn Lys Tyr Pro Ser Leu 

240 245 250 

egg gaa cag gttagaagaa aactttttct tctgttggat ttattgaatc 1851 
Arg Glu Gin 

attctctgag gaaatgtgtt taaatcaaaa tctgtttctt actatatttc ag gac 1906 

Asp 
255 

att ttg gga aaa aca gac gtg gag ata ttc cat gga ggt gga gtt aaa 1954 
He Leu Gly Lys Thr Asp Val Glu He Phe His Gly Gly Gly Val Lys 
260 265 270 
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gaa tct gaa gat ttc aag aga gaa gtt ctt gag aaa gga aaa get tea 2002 
Glu Ser Glu Asp Phe Lys Arg Glu Val Leu Glu Lys Gly Lys Ala Ser 

275 280 285 

aag aga gag ate aca ttt act aca gat tta ttt gga tea aag acg ttt 2050 
Lys Arg Glu He Thr Phe Thr Thr Asp Leu Phe Gly Ser Lys Thr Phe 

290 295 300 

ttg ata tat gtt gag cct gtt tac aac aaa get ggc gag aaa ate ggt 2098 
Leu He Tyr Val Glu Pro Val Tyr Asn Lys Ala Gly Glu Lys lie Gly 

305 310 315 

ata aac tac atg gga atg gaa gta act gat cag gttagttagc taaagatttt 2151 
He Asn Tyr Met Gly Met Glu Val Thr Asp Gin 
320 325 330 

tgaactattc tataatctat gttctcattt tcacatcttc actggatctt cctgtgttac 2211 
ag gta gtg aaa agg gag aaa atg gcg aaa ctt aga gaa gat aac get 2258 
Val Val Lys Arg Glu Lys Met Ala Lys Leu Arg Glu Asp Asn Ala 
335 340 345 

gtg aga aag gcg atg gaa tea gaa ctg aac aag act att cac att aca 2306 
Val Arg Lys Ala Met Glu Ser Glu Leu Asn Lys Thr He His He Thr 

350 355 360 

g gtttgttcaa gttaagcagt gaaagtttta gaaagattaa tgagaaaact 2357 
agacttaggt gttgtgtttt ttcttttgea g ag gag aca atg aga gca aag cag 2411 

Glu Glu Thr Met Arg Ala Lys Gin 
365 

atg eta gcg acg atg tct cat gag ata agg tea cca ttg tea gga gta 2459 
Met Leu Ala Thr Met Ser His Glu He Arg Ser Pro Leu Ser Gly Val 
370 375 380 385 
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gtg gga atg get gag ata ctt tea act aca aaa ctg gat aaa gag caa 2507 
Val Gly Met Ala Glu He Leu Ser Thr Thr Lys Leu Asp Lys Glu Gin 

390 395 400 

aga cag ttg ttg aat gtc atg ate tct tct ggt gat ttg gtg ctt cag 2555 
Arg Gin Leu Leu Asn Val Met He Ser Ser Gly Asp Leu Val Leu Gin 

405 410 415 

eta ate aac gac att ctt gat etc tec aag gtt gaa tea g gtacaatata 2605 
Leu He Asn Asp He Leu Asp Leu Ser Lys Val Glu Ser 
420 425 430 

ctgttttcaa agtttttgat cttgtggtgt ggtcattgtt caaatcctcg attacatatg 2665 
ttattttttg gtatttgtgt gttcttttta g gt gtg atg aga tta gaa get aca 2719 

Gly Val Met Arg Leu Glu Ala Thr 
435 

aag ttt cga cca aga gaa gta gtg aag cat gtg eta cag aca get gca 2767 
Lys Phe Arg Pro Arg Glu Val Val Lys His Val Leu Gin Thr Ala Ala 

440 445 450 

gca teg ctg aag aaa tct ttg aca tta gaa gga aac att gca gat gat 2815 
Ala Ser Leu Lys Lys Ser Leu Thr Leu Glu Gly Asn He Ala Asp Asp 
455 460 465 470 

gtt cct att gag gttactacac atttcagaaa gagttaaatg tggcaaaagt 2867 
Val Pro lie Glu 

ctttgtgatc ttaacttttt ttcctttaaa tgtttag gta gtt gga gat gtt eta 2922 

Val Val Gly Asp Val Leu 
475 480 

agg att agg cag ate etc acc aat ttg ata ag gttctttacc tgattcctgt 2974 

Arg He Arg Gin lie Leu Thr Asn Leu He Ser 
485 490 
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attatttgca taatgacaag tttcggttcc tgatttgttc aaacgttttg cag c aat 3031 

Asn 

get ate aag ttt aca cat gaa gga aat gta gga ate aaa etc caa gtg 3079 
Ala He Lys Phe Thr His Glu Gly Asn Vai Gly He Lys Leu Gin Val 

495 500 505 

ata tea gaa cca tec ttt gtg egg gat aac gca ttg aac gca gac ace 3127 
He Ser Glu Pro Ser Phe Val Arg Asp Asn Ala Leu Asn Ala Asp Thr 

510 515 520 

gag gaa cac gaa caa aac ggt ttg ace gag act tea gtt tgg att tgc 3175 
Glu Glu His Glu Gin Asn Gly Leu Thr Glu Thr Ser Val Trp He Cys 
525 530 535 540 

tgt gac gta tgg gac act gga att gga ate cca g gcaagcaagc 3219 
Cys Asp Val Trp Asp Thr Gly lie Gly He Pro 

545 550 
aattctgaca aatgaacatg aaaagactaa aaaactccaa ctaacctata tattaacctg 3279 
gttcatgttt tggtgttctt gtgcag aa aac get ctt cca tgt ttg ttc aag 3331 

Glu Asn Ala Leu Pro Cys Leu Phe Lys 
555 560 
aag tac atg caa gca age get gat cat gee egg aaa tac ggt ggg act 3379 
Lys Tyr Met Gin Ala Ser Ala Asp His Ala Arg Lys Tyr Gly Gly Thr 

565 570 575 

ggt etc gga ctt get att tgt aaa cag ctg gtaagctatt attaggattt ta 3431 
Gly Leu Gly Leu Ala lie Cys Lys Gin Leu 

580 585 
caacacta cagaagaaac taatgaagct cgttatccta atctttcttt gtttgtttac 3489 
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ag gtt gag tta atg gga ggc caa etc act gtg aca age egg gtg age 3536 
Val Glu Leu Met Gly Gly Gin Leu Thr Val Thr Ser Arg Val Ser 
590 595 600 

gaa ggt tea acg ttc aca ttt ata tta ccc tac aaa gtt gga aga tea 3586 
Glu Gly Ser Thr Phe Thr Phe lie Leu Pro Tyr Lys Val Gly Arg Ser 

605 610 615 

gat gat tat tea gat gat caa gat gag ttc tct gat atg gcg gat caa 3632 
Asp Asp Tyr Ser Asp Asp Gin Asp Glu Phe Ser Asp Met Ala Asp Gin 

620 625 630 

caa tct gaa cca gac gat aca get gaa gga tat ttc cag ttt aaa ccg 3680 
Gin Ser Glu Pro Asp Asp Thr Ala Glu Gly Tyr Phe Gin Phe Lys Pro 

635 640 645 

etc tta gga teg ata tat teg aat ggc gga ccg ggg ate age aat gac 3728 
Leu Leu Gly Ser He Tyr Ser Asn Gly Gly Pro Gly lie Ser Asn Asp 
650 655 660 665 

ttc tta cct cat aaa gtc atg ctt act agt cct att aag etc ate aat 3776 
Phe Leu Pro His Lys Val Met Leu Thr Ser Pro lie Lys Leu He Asn 

670 675 680 

ggt ttt gtc get gat ccc tct aat aac act gga cag age gag atg eta 3824 
Gly Phe Val Ala Asp Pro Ser Asn Asn Thr Gly Gin Ser Glu Met Leu 

685 690 695 

cag ctt gaa aac ggt ggt tac atg gat gaa tct aaa etc gaa ace agt 3872 
Gin Leu Glu Asn Gly Gly Tyr Met Asp Glu Ser Lys Leu Glu Thr Ser 

700 705 710 

tct ggt cat tgc cct gaa tea get cac caa tat gag aat gga aat ggt 3920 
Ser Gly His Cys Pro Glu Ser Ala His Gin Tyr Glu Asn Gly Asn Gly 
715 720 725 
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cga tgt ttc tct aag gaa tct gaa tct tgt age agt tea caa get age 3968 
Arg Cys Phe Ser Lys Glu Ser Glu Ser Cys Ser Ser Ser Gin Ala Ser 
730 735 740 745 

tea gaa ggt gga ace tta gaa atg gag tea gag etc aca gtt tea tct 4016 
Ser Glu Gly Gly Thr Leu Glu Met Glu Ser Glu Leu Thr Val Ser Ser 

750 755 760 

cat agg gaa gag gaa aaa gec gag aca gaa gta aaa gaa aca tea aag 4064 
His Arg Glu Glu Glu Lys Ala Glu Thr Glu Val Lys Glu Thr Ser Lys 

765 770 775 

cca aag att ttg ctt gtg gaa gat aat aag ate aac ate atg gtt gca 4112 
Pro Lys He Leu Leu Val Glu Asp Asn Lys lie Asn He Met Val Ala 

780 785 790 

aag teg atg atg aag cag tta ggc cat acc atg gat att get aat aat 4160 
Lys Ser Met Met Lys Gin Leu Gly His Thr Met Asp He Ala Asn Asn 

795 800 805 

gga gtt gaa gee ata acc gcg att aat age tct age tac gat ctg gta 4208 
Gly Val Glu Ala He Thr Ala He Asn Ser Ser Ser Tyr Asp Leu Val 
810 815 820 825 

etc atg gtatgtaaat tttcttagct ctaaggactt gtccttttca aattcactta 4264 
Leu Met 

tatttgaaaa aggcttataa ttcatattgg gttcacag gat gtg tgc atg ccg gtg 4320 

Asp Val Cys Met Pro Val 
830 

etc gat ggt tta aaa get aca aga ctg ate cgt teg tat gaa gaa act 4368 
Leu Asp Gly Leu Lys Ala Thr Arg Leu He Arg Ser Tyr Glu Glu Thr 
835 840 845 
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ggg aac tgg aat get gca ata gaa gec gga gta gat ata teg aca teg 4416 
Gly Asn Trp Asn Ala Ala lie Glu Ala Gly Val Asp lie Ser Thr Ser 
850 855 860 865 

gag aat gaa caa gtt tgt atg cgt ccc aca aac egg ctg cct ata ate 4464 
Glu Asn Glu Gin Val Cys Met Arg Pro Thr Asn Arg Leu Pro He lie 

870 875 880 

gcg gtcagtactt cttttttgaa tactaaacac agagatctaa tgeataaett 4517 
Ala 

gagaaaactg atagtcagaa tgcgttgtgg aatgtgcag atg acg gca aat act 4571 

Met Thr Ala Asn Thr 
885 

tta gca gag agt tea gaa gaa tgt tat gca aat ggt atg gac teg ttt 4619 
Leu Ala Glu Ser Ser Glu Glu Cys Tyr Ala Asn Gly Met Asp Ser Phe 

890 895 900 

att teg aaa cct gta acg ttg caa aaa ctg aga gag tgt ttg caa cag 4667 
He Ser Lys Pro Val Thr Leu Gin Lys Leu Arg Glu Cys Leu Gin Gin 

905 910 915 

tat ttg cac tga 4679 
Tyr Leu His 
920 

< 2 1 0 ) 4 

< 2 1 1 > 9 2 2 

< 2 1 2 > PRT 

< 2 1 3 > Arabidopsis thariana 

< 2 2 3 > Amino acid sequence of histidine protein kinese 

< 4 0 0 > 4 
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Met Val Cys Glu Met Glu Thr Asp Gin He Glu Glu Met Asp Val GIu 

15 10 15 

Val Leu Ser Ser Met Trp Pro Glu Asp Val Gly Thr Glu Ala Asp Lys 

20 25 30 

Gin Phe Asn Val Glu Lys Pro Ala Gly Asp Leu Asp Thr Leu Lys Glu 

35 40 45 

Val Thr lie Glu Thr Arg Thr He Ala Asp Met Thr Arg Leu Pro Asn 

50 55 60 

Leu Leu Asn Ser Thr His Gin Gly Ser Ser Gin Leu Thr Asn Leu Val 
65 70 75 80 

Lys Gin Trp Glu Tyr Met Gin Asp Asn Ala Val Arg Leu Leu Lys Glu 

85 90 95 

Glu Leu Lys Asn Leu Asp Arg Gin Arg Glu Glu Ala Glu Ala Lys Glu 

100 105 110 

Leu Lys He He Glu Glu Tyr Lys Phe Glu Ser Asn Glu Pro Glu Asn 

115 120 125 

Val Pro Val Leu Asp Glu Thr Ser Asp Leu Phe Arg Arg Phe Arg Gin 

130 135 140 

Lys Lys Arg Asp Ala Leu Val Asp Ser Lys Lys He Glu He Tyr Glu 
145 150 155 160 

Glu Phe Asp Thr Val Ala Tyr Trp Lys Gin Lys Ala Leu Ser Leu Glu 

165 170 175 

Lys Met Leu Glu Ala Ser Thr Glu Arg Glu Arg Arg Leu Met Glu Lys 

180 185 190 

Leu Ser Glu Ser Leu Lys Thr Met Glu Ser Gin Ser Ala Pro Val Gin 
195 200 205 
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Glu Leu Thr Gin Asn Leu Lys Arg Ala Glu Gly Phe Leu His Phe He 

210 215 220 

Leu Gin Asn Ala Pro He Val Met Gly His Gin Asp Lys Asp Leu Arg 
225 230 235 240 

Tyr Leu Phe He Tyr Asn Lys Tyr Pro Ser Leu Arg Glu Gin Asp He 

245 250 255 

Leu Gly Lys Thr Asp Val Glu He Phe His Gly Gly Gly Val Lys Glu 

260 265 270 

Ser Glu Asp Phe Lys Arg Glu Val Leu Glu Lys Gly Lys Ala Ser Lys 

275 280 285 

Arg Glu He Thr Phe Thr Thr Asp Leu Phe Gly Ser Lys Thr Phe Leu 

290 295 300 

He Tyr Val Glu Pro Val Tyr Asn Lys Ala Gly Glu Lys He Gly He 
305 310 315 320 

Asn Tyr Met Gly Met Glu Val Thr Asp Gin Val Val Lys Arg Glu Lys 

325 330 335 

Met Ala Lys Leu Arg Glu Asp Asn Ala Val Arg Lys Ala Met Glu Ser 

340 345 350 

Glu Leu Asn Lys Thr He His He Thr Glu Glu Thr Met Arg Ala Lys 

355 360 365 

Gin Met Leu Ala Thr Met Ser His Glu He Arg Ser Pro Leu Ser Gly 

370 375 380 

Val Val Gly Met Ala Glu He Leu Ser Thr Thr Lys Leu Asp Lys Glu 
385 390 395 400 

Gin Arg Gin Leu Leu Asn Val Met He Ser Ser Gly Asp Leu Val Leu 
405 410 415 
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Gin Leu He Asn Asp He Leu Asp Leu Ser Lys Val Glu Ser Gly Val 

420 425 430 

Met Arg Leu Glu Ala Thr Lys Phe Arg Pro Arg Glu Val Val Lys His 

435 440 445 

Val Leu Gin Thr Ala Ala Ala Ser Leu Lys Lys Ser Leu Thr Leu Glu 

450 455 460 

Gly Asn He Ala Asp Asp Val Pro He Glu Val Val Gly Asp Val Leu 
465 470 475 480 

Arg He Arg Gin He Leu Thr Asn Leu He Ser Asn Ala He Lys Phe 

485 490 495 

Thr His Glu Gly Asn Val Gly He Lys Leu Gin Val He Ser Glu Pro 

500 505 510 

Ser Phe Val Arg Asp Asn Ala Leu Asn Ala Asp Thr Glu Glu His Glu 

515 520 525 

Gin Asn Gly Leu Thr Glu Thr Ser Val Trp lie Cys Cys Asp Val Trp 

530 535 540 

Asp Thr Gly lie Gly lie Pro Glu Asn Ala Leu Pro Cys Leu Phe Lys 
545 550 555 560 

Lys Tyr Met Gin Ala Ser Ala Asp His Ala Arg Lys Tyr Gly Gly Thr 

565 570 575 

Gly Leu Gly Leu Ala lie Cys Lys Gin Leu Val Glu Leu Met Gly Gly 

580 585 590 

Gin Leu Thr Val Thr Ser Arg Val Ser Glu Gly Ser Thr Phe Thr Phe 

595 600 605 

lie Leu Pro Tyr Lys Val Gly Arg Ser Asp Asp Tyr Ser Asp Asp Gin 
610 615 620 
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Asp Glu Phe Ser Asp Met Ala Asp Gin Gin Ser Glu Pro Asp Asp Thr 
625 630 635 640 

Ala Glu Gly Tyr Phe Gin Phe Lys Pro Leu Leu Gly Ser He Tyr Ser 

645 650 655 

Asn Gly Gly Pro Gly He Ser Asn Asp Phe Leu Pro His Lys Val Met 

660 665 670 

Leu Thr Ser Pro He Lys Leu He Asn Gly Phe Val Ala Asp Pro Ser 

675 680 685 

Asn Asn Thr Gly Gin Ser Glu Met Leu Gin Leu Glu Asn Gly Gly Tyr 

690 695 700 

Met Asp Glu Ser Lys Leu Glu Thr Ser Ser Gly His Cys Pro Glu Ser 
705 710 715 720 

Ala His Gin Tyr Glu Asn Gly Asn Gly Arg Cys Phe Ser Lys Glu Ser 

725 730 735 

Glu Ser Cys Ser Ser Ser Gin Ala Ser Ser Glu Gly Gly Thr Leu Glu 

740 745 750 

Met Glu Ser Glu Leu Thr Val Ser Ser His Arg Glu Glu Glu Lys Ala 

755 760 765 

Glu Thr Glu Val Lys Glu Thr Ser Lys Pro Lys He Leu Leu Val Glu 

770 775 780 

Asp Asn Lys He Asn He Met Val Ala Lys Ser Met Met Lys Gin Leu 
785 790 795 800 

Gly His Thr Met Asp He Ala Asn Asn Gly Val Glu Ala lie Thr Ala 

805 810 815 

He Asn Ser Ser Ser Tyr Asp Leu Val Leu Met Asp Val Cys Met Pro 
820 825 830 
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Val Leu Asp Gly Leu Lys Ala Thr Arg Leu lie Arg Ser Tyr Glu Glu 

835 840 845 

Thr Gly Asn Trp Asn Ala Ala He Glu Ala Gly Val Asp He Ser Thr 

850 855 860 

Ser Glu Asn Glu Gin Val Cys Met Arg Pro Thr Asn Arg Leu Pro He 
865 870 875 880 

He Ala Met Thr Ala Asn Thr Leu Ala Glu Ser Ser Glu Glu Cys Tyr 

885 890 895 

Ala Asn Gly Met Asp Ser Phe He Ser Lys Pro Val Thr Leu Gin Lys 

900 905 910 

Leu Arg Glu Cys Leu Gin Gin Tyr Leu His 
915 920 
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idine protein kinase 
< 4 0 0 > 5 

atg gtc tgt gaa atg gag act gat cag att gag gaa atg gat gtc gaa 48 
Met Val Cys GIu Met Glu Thr Asp Gin He Glu Glu Met Asp Val Glu 

15 10 15 

gtt ttg tct teg atg tgg ccc gaa gat gtt gga act gaa get gac aaa 96 
Val Leu Ser Ser Met Trp Pro Glu Asp Val Gly Thr Glu Ala Asp Lys 

20 25 30 

cag ttc aac gtc gag aaa cct gec gga gat tta gac acg ttg aaa gaa 144 
Gin Phe Asn Val Glu Lys Pro Ala Gly Asp Leu Asp Thr Leu Lys Glu 
35 40 45 



2 8/43 



THIS PAGE BLANK (usfto) 



WO 01/16332 PCT/JP00/05772 

gtt act ate gag aca egg ace att gcg gat atg aca egg tta cca aac 192 
Vai Thr He Glu Thr Arg Thr He Ala Asp Met Thr Arg Leu Pro Asn 

50 55 60 

eta ttg aat teg act cat caa ggc tec tct caa eta acc aac ctt gtg 240 
Leu Leu Asn Ser Thr His Gin Gly Ser Ser Gin Leu Thr Asn Leu Val 
65 70 75 80 

aaa caa tgg gag tat atg caa gac aac gcg gtt egg ctg tta aaa gaa 288 
Lys Gin Trp Glu Tyr Met Gin Asp Asn Ala Val Arg Leu Leu Lys Glu 

85 90 95 

gag eta aag aat etc gat aga cag aga gaa gaa get gag get aaa gag 336 
Glu Leu Lys Asn Leu Asp Arg Gin Arg Glu Glu Ala Glu Ala Lys Glu 

100 105 110 

ttg aag ate att gag gag tat aag ttt gag age aac gag cct gag aat 384 
Leu Lys He He Glu Glu Tyr Lys Phe Glu Ser Asn Glu Pro Glu Asn 

115 120 125 

gtt ccg gtt ttg gat gag acg agt gat ttg ttc cgc agg ttt agg cag 432 
Val Pro Val Leu Asp Glu Thr Ser Asp Leu Phe Arg Arg Phe Arg Gin 

130 135 140 

aaa aaa cga gat gee ttg gtc gat age aag aag att gag ate tat gag 480 
Lys Lys Arg Asp Ala Leu Val Asp Ser Lys Lys He Glu He Tyr Glu 
145 150 155 160 

gag ttt gac act gtt gca tat tgg aaa cag aag gcg ttg agt ctt gag 528 
Glu Phe Asp Thr Val Ala Tyr Trp Lys Gin Lys Ala Leu Ser Leu Glu 

165 170 175 

aaa atg ctt gag gcg agt act gag aga gaa agg cga ttg atg gag aag 576 
Lys Met Leu Glu Ala Ser Thr Glu Arg Glu Arg Arg Leu Met Glu Lys 
180 185 190 
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ctg agt gag agt ttg aaa act atg gag agt cag tea gca ccg gtc caa 624 
Leu Ser Glu Ser Leu Lys Thr Met Glu Ser Gin Ser Ala Pro Val Gin 

195 200 205 

gag ctt act cag aat ctt aag aga get gaa ggt ttc ttg cat ttc ata 672 
Glu Leu Thr Gin Asn Leu Lys Arg Ala Glu Gly Phe Leu His Phe He 

210 215 220* 

ctt cag aat gca cct att gtt atg ggc cat cag gtaaagtaaa aggtgattct 725 
Leu Gin Asn Ala Pro Me Val Met Gly His Gin 
225 230 235 

tgatcttgtt ttcgatcttt tcgacttttc tgattctttg ttacttatga gtttcag 782 
gat aaa gat tta cgc tac ttg ttc ate tac aac aag tat cct agt tta 830 
Asp Lys Asp Leu Arg Tyr Leu Phe lie Tyr Asn Lys Tyr Pro Ser Leu 

240 245 250 

egg gaa cag gttagaagaa aactttttct tctgttggat ttattgaatc 879 
Arg Glu Gin 

attctcttga ggaaatgtgt ttaaatcaaa atctgtttct tactatattt cag gac 935 

Asp 
255 

att ttg gga aaa aca gac gtg gag ata ttc cat gga ggt gga gtt aaa 983 
He Leu Gly Lys Thr Asp Val Glu He Phe His Gly Gly Gly Val Lys 

260 265 270 

gaa tct gaa gat ttc aag aga gaa gtt ctt gag aaa gga aaa get tea 1031 
Glu Ser Glu Asp Phe Lys Arg Glu Val Leu Glu Lys Gly Lys Ala Ser 

275 280 285 

aag aga gaa ate aca ttt act aca gat tta ttt gga tea aag acg ttt 1079 
Lys Arg Glu He Thr Phe Thr Thr Asp Leu Phe Gly Ser Lys Thr Phe 
290 295 300 
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ttg ata tat gtt gag cct gtt tac aac aaa get ggc gag aaa ate ggt 1127 
Leu He Tyr Val Glu Pro Val Tyr Asn Lys Ala Gly Glu Lys He Gly 

305 310 315 

ata aac tac atg gga atg gaa gta act gat cag gttagttagc taaagatttt 1180 
He Asn Tyr Met Gly Met Glu Val Thr Asp Gin 
320 325 330 

tgaactattc tataatctat gttctcattt tcacatcttc actggatctt cctgtgttac 1240 
ag gta gtg aaa agg gag aaa atg gcg aaa ctt aga gaa gat aac get 1287 
Val Val Lys Arg Glu Lys Met Ala Lys Leu Arg Glu Asp Asn Ala 
335 340 345 

gtg aga aag gcg atg gaa tea gaa ctg aac aag act att cac att aca 1335 
Val Arg Lys Ala Met Glu Ser Glu Leu Asn Lys Thr He His He Thr 

350 355 360 

g gtttgttcaa gttaagcact gaaagtttta gaaagattaa tgagaaaact 1386 
agacttaggt gttgtgtttt ttcttttgea g ag gag aca atg aga gca aag cag 1440 

Glu Glu Thr Met Arg Ala Lys Gin 
365 

atg eta gcg acg atg tct cat gag ata agg tea cca ttg tea gga gta 1488 
Met Leu Ala Thr Met Ser His Glu He Arg Ser Pro Leu Ser Gly Val 
370 375 380 385 

gtg gga atg get gag ata ctt tea act aca aaa ctg gat aaa gag caa 1536 
Val Gly Met Ala Glu He Leu Ser Thr Thr Lys Leu Asp Lys Glu Gin 

390 395 400 

aga cag ttg ttg aat gtc atg ate tct tct ggt gat ttg gtg ctt cag 1584 
Arg Gin Leu Leu Asn Val Met He Ser Ser Gly Asp Leu Val Leu Gin 
405 410 415 
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eta ate aac gac att ctt gat etc tec aag gtt gaa tea g gtacaatata 1634 
Leu lie Asn Asp lie Leu Asp Leu Ser Lys Val Glu Ser 
420 425 430 

ctgttttcaa agtttttgat cttgtggtgt ggtcattgtt caaatcctcg attacatatg 1694 
ttattttttg gtatttgtgt gttcttttta g gt gtg atg aga tta gaa get aca 1748 

Gly Val Met Arg Leu Glu Ala Thr 
435 

aag ttt cga cca aga gaa gta gtg aag cat gtg eta cag aca get gca 1796 
Lys Phe Arg Pro Arg Glu Val Val Lys His Val Leu Gin Thr Ala Ala 

440 445 450 

gca teg ctg aag aaa tct ttg aca tta gaa gga aac att gca gat gat 1844 
Ala Ser Leu Lys Lys Ser Leu Thr Leu Glu Gly Asn He Ala Asp Asp 
455 460 465 470 

gtt cct att gag gttactacac atttcagaaa gagttaaatg tggcaaaagt 1896 
Val Pro He Glu 

ctttgtgatc ttaacttttt ttcctttaaa tgtttag gta gtt gga gat gtt 1948 

Val Val Gly Asp Val 
475 

eta agg att agg cag ate etc ace aat ttg ata ag gttctttacc 1993 
Leu Arg lie Arg Gin He Leu Thr Asn Leu lie Ser 
480 485 490 

tgattcctgt attatttgea taatgacaag ttttggttcc tgatttgttc aaacgttttg 2053 
cag c aat get ate aag ttt aca cat gaa gga aat gta gga ate aaa 2099 
Asn Ala He Lys Phe Thr His Glu Gly Asn Val Gly lie Lys 
495 500 505 
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etc caa gtg ata tea gaa cca tec ttt gtg egg gat aac gca ttg aac 2147 
Leu Gin Val He Ser Glu Pro Ser Phe Val Arg Asp Asn Ala Leu Asn 

510 515 520 

gca gac acc gag gaa cac gaa caa aac ggt ttg ace gag act tea gtt 2195 
Ala Asp Thr Glu Glu His Glu Gin Asn Gly Leu Thr Glu Thr Ser Val 

525 530 535 

tgg att tgc tgt gac gta tgg gac act gga att gga ate cca 2237 
Trp He Cys Cys Asp Val Trp Asp Thr Gly lie Gly He Pro 

540 545 550 

g gcaagcaagc aattctgaca aatgaacatg aaaagactaa aaaactccaa 2288 
ctaacctata tattaacctg gttcatgttt tggtgttctt gtgcag aa aac 2339 

Glu Asn 

get ctt cca tgt ttg ttc aag aag tac atg caa gca age get gat cat 2387 
Ala Leu Pro Cys Leu Phe Lys Lys Tyr Met Gin Ala Ser Ala Asp His 

555 560 565 

gee cga aaa tac ggt ggg act ggt etc gga ctt get att tgt aaa cag 2435 
Ala Arg Lys Tyr Gly Gly Thr Gly Leu Gly Leu Ala lie Cys Lys Gin 
570 575 580 585 

ctg gtaagctatt attaggattt tacaacacta cagaagaaac taatgaagct 2488 
Leu 

cgttatccta atctttctct gtttgtttac ag gtt gag tta atg gga ggc caa 2541 

Val Glu Leu Met Gly Gly Gin 
590 

etc act gtg aca age egg gtg aac gaa ggt tea acg ttc aca ttt ata 2589 
Leu Thr Val Thr Ser Arg Val Asn Glu Gly Ser Thr Phe Thr Phe He 
595 600 605 
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tta ccc tac aaa gtt gga aga tea gat gat tat tea gat gat caa gat 2637 
Leu Pro Tyr Lys Val Gly Arg Ser Asp Asp Tyr Ser Asp Asp Gin Asp 
610 615 620 625 

gag ttc tct gat atg gcg gat caa caa tct gaa cca gac gat aca get 2685 
Glu Phe Ser Asp Met Ala Asp Gin Gin Ser Glu Pro Asp Asp Thr Ala 

630 635 640 

gaa gga tat ttc cag ttt aaa ccg etc tta gga teg ata tat teg aat 2733 
Glu Gly Tyr Phe Gin Phe Lys Pro Leu Leu Gly Ser He Tyr Ser Asn 

645 650 655 

ggc gga ccg ggg ate age aat gac ttc tta cct cat aaa gtc atg ctt 2781 
Gly Gly Pro Gly He Ser Asn Asp Phe Leu Pro His Lys Val Met Leu 

660 665 670 

act agt cct att aag etc ate aat ggt ttt gtc get gat cce tct aac 2829 
Thr Ser Pro lie Lys Leu He Asn Gly Phe Val Ala Asp Pro Ser Asn 

675 680 685 

aac act gga cag age gag atg eta cag ctt gaa aac ggt ggt tac atg 2877 
Asn Thr Gly Gin Ser Glu Met Leu Gin Leu Glu Asn Gly Gly Tyr Met 
690 695 700 705 

gat gaa tct aaa etc gaa acc agt tct ggt cat tgc cct gaa tea get 2925 
Asp Glu Ser Lys Leu Glu Thr Ser Ser Gly His Cys Pro Glu Ser Ala 

710 715 720 

cac caa tat gag aat gga aat ggt cga tgt ttc tct aag gaa tct gaa 2973 
His Gin Tyr Glu Asn Gly Asn Gly Arg Cys Phe Ser Lys Glu Ser Glu 

725 730 735 

tct tgt age agt tea caa get age tea gaa ggt gga acc tta gaa atg 3021 
Ser Cys Ser Ser Ser Gin Ala Ser Ser Glu Gly Gly Thr Leu Glu Met 
740 745 750 
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gag tea gag etc aca gtt tea tct cat agg gaa gag gaa aaa gec gag 3069 
GIu Ser Glu Leu Thr Val Ser Ser His Arg Glu Glu Glu Lys Ala Glu 

755 760 765 

ata gaa gta aaa gaa aca tea aag cca aat att ttg ctt gtg gaa gat 3117 
lie Glu Val Lys Glu Thr Ser Lys Pro Asn He Leu Leu Val Glu Asp 
770 775 780 785 

aat aag ate aac ate atg gtt gca aag teg atg atg aag cag tta ggc 3165 
Asn Lys He Asn He Met Val Ala Lys Ser Met Met Lys Gin Leu Gly 

790 795 800 

cat ace atg gat att get aat aat gga gtt gaa gee ata acc geg att 3213 
His Thr Met Asp He Ala Asn Asn Gly Val Glu Ala He Thr Ala He 

805 810 815 

aat age tct age tac gat ctg gta etc atg gtatgtaaat tttcttagct 3263 
Asn Ser Ser Ser Tyr Asp Leu Val Leu Met 

820 825 
ctaaggactt gtccttttca aattcactta tatttgaaaa aggcttataa ttcatattgg 3323 
gttcacag gat gtg tgc atg ccg gtg etc gat ggt tta aaa get aca 3370 
Asp Val Cys Met Pro Val Leu Asp Gly Leu Lys Ala Thr 
830 835 840 

aga ctg ate cgt teg tat gaa gaa act ggg aac tgg aat get gca ata 3418 
Arg Leu He Arg Ser Tyr Glu Glu Thr Gly Asn Trp Asn Ala Ala lie 

845 850 855 

gaa gec gga gta gat ata teg aca teg gag aat gaa caa gtt tgt atg 3466 
Glu Ala Gly Val Asp He Ser Thr Ser Glu Asn Glu Gin Val Cys Met 
860 865 870 
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cgt ccc aca aac egg ctg cct ata ate gcg gtcagtactt ctttttcgaa 3516 
Arg Pro Thr Asn Arg Leu Pro He He Ala 

875 880 
tactaaacac agagatctaa tgeataaett gagaaaactg atagtcagaa tgcgttgtgg 3576 
aatgtgcag atg acg gca aat act tta gca gag agt tea gaa gaa tgt 3624 
Met Thr Ala Asn Thr Leu Ala Glu Ser Ser Glu Glu Cys 
885 890 895 

tat gca aat ggt atg gac teg ttt att teg aaa cct gta acg ttg caa 3672 
Tyr Ala Asn Gly Met Asp Ser Phe He Ser Lys Pro Val Thr Leu Gin 

900 905 910 

aaa ctg aga gag tgt ttg caa cag tat ttg cac tga 3708 
Lys Leu Arg Glu Cys Leu Gin Gin Tyr Leu His 
915 920 

< 2 1 0 > 6 

< 2 1 1 > 9 2 2 

< 2 1 2 > PRT 

< 2 1 3 > Arabidopsis thariana 

< 2 2 3 > Amino acid sequence of histidine protein kinese 

< 4 0 0 > 6 

Met Val Cys Glu Met Glu Thr Asp Gin He Glu Glu Met Asp Val Glu 

15 10 15 

Val Leu Ser Ser Met Trp Pro Glu Asp Val Gly Thr Glu Ala Asp Lys 

20 25 30 

Gin Phe Asn Val Glu Lys Pro Ala Gly Asp Leu Asp Thr Leu Lys Glu 

35 40 45 

Val Thr lie Glu Thr Arg Thr He Ala Asp Met Thr Arg Leu Pro Asn 
50 55 60 
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Leu Leu Asn Ser Thr His Gin Gly Ser Ser Gin Leu Thr Asn Leu Val 
65 70 75 80 

Lys Gin Trp Glu Tyr Met Gin Asp Asn Ala Val Arg Leu Leu Lys Glu 

85 90 95 

Glu Leu Lys Asn Leu Asp Arg Gin Arg Glu Glu Ala Glu Ala Lys Glu 

100 105 110 

Leu Lys lie He Glu Glu Tyr Lys Phe Glu Ser Asn Glu Pro Glu Asn 

115 120 125 

Val Pro Val Leu Asp Glu Thr Ser Asp Leu Phe Arg Arg Phe Arg Gin 

130 135 140 

Lys Lys Arg Asp Ala Leu Val Asp Ser Lys Lys He Glu He Tyr Glu 
145 150 155 160 

Glu Phe Asp Thr Val Ala Tyr Trp Lys Gin Lys Ala Leu Ser Leu Glu 

165 170 175 

Lys Met Leu Glu Ala Ser Thr Glu Arg Glu Arg Arg Leu Met Glu Lys 

180 185 190 

Leu Ser Glu Ser Leu Lys Thr Met Glu Ser Gin Ser Ala Pro Val Gin 

195 200 205 

Glu Leu Thr Gin Asn Leu Lys Arg Ala Glu Gly Phe Leu His Phe He 

210 215 220 

Leu Gin Asn Ala Pro He Val Met Gly His Gin Asp Lys Asp Leu Arg 
225 230 235 240 

Tyr Leu Phe He Tyr Asn Lys Tyr Pro Ser Leu Arg Glu Gin Asp He 

245 250 255 

Leu Gly Lys Thr Asp Val Glu He Phe His Gly Gly Gly Val Lys Glu 



260 



265 



270 
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Ser Glu Asp Phe Lys Arg Glu Val Leu Glu Lys Gly Lys Ala Ser Lys 

275 280 285 

Arg Glu He Thr Phe Thr Thr Asp Leu Phe Gly Ser Lys Thr Phe Leu 

290 295 300 

lie Tyr Val Glu Pro Val Tyr Asn Lys Ala Gly Glu Lys He Gly He 
305 310 315 320 

Asn Tyr Met Gly Met Glu Val Thr Asp Gin Val Val Lys Arg Glu Lys 

325 330 335 

Met Ala Lys Leu Arg Glu Asp Asn Ala Val Arg Lys Ala Met Glu Ser 

340 345 350 

Glu Leu Asn Lys Thr He His He Thr Glu Glu Thr Met Arg Ala Lys 

355 360 365 

Gin Met Leu Ala Thr Met Ser His Glu He Arg Ser Pro Leu Ser Gly 

370 375 380 

Val Val Gly Met Ala Glu lie Leu Ser Thr Thr Lys Leu Asp Lys Glu 
385 390 395 400 

Gin Arg Gin Leu Leu Asn Val Met He Ser Ser Gly Asp Leu Val Leu 



Gin Leu He Asn Asp He Leu Asp Leu Ser Lys Val Glu Ser Gly Val 

420 425 430 

Met Arg Leu Glu Ala Thr Lys Phe Arg Pro Arg Glu Val Val Lys His 

435 440 445 

Val Leu Gin Thr Ala Ala Ala Ser Leu Lys Lys Ser Leu Thr Leu Glu 

450 455 460 

Gly Asn He Ala Asp Asp Val Pro He Glu Val Val Gly Asp Val Leu 



405 



410 



415 



465 



470 



475 



480 
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Arg He Arg Gin lie Leu Thr Asn Leu He Ser Asn Ala He Lys Phe 

485 490 495 

Thr His Glu Gly Asn Val Gly He Lys Leu Gin Val He Ser Glu Pro 

500 505 510 

Ser Phe Val Arg Asp Asn Ala Leu Asn Ala Asp Thr Glu Glu His Glu 

515 520 525 

Gin Asn Gly Leu Thr Glu Thr Ser Val Trp He Cys Cys Asp Val Trp 

530 535 540 

Asp Thr Gly He Gly He Pro Glu Asn Ala Leu Pro Cys Leu Phe Lys 
545 550 555 560 

Lys Tyr Met Gin Ala Ser Ala Asp His Ala Arg Lys Tyr Gly Gly Thr 

565 570 575 

Gly Leu Gly Leu Ala He Cys Lys Gin Leu Val Glu Leu Met Gly Gly 

580 585 590 

Gin Leu Thr Val Thr Ser Arg Val Asn Glu Gly Ser Thr Phe Thr Phe 

595 600 605 

lie Leu Pro Tyr Lys Val Gly Arg Ser Asp Asp Tyr Ser Asp Asp Gin 

610 615 620 

Asp Glu Phe Ser Asp Met Ala Asp Gin Gin Ser Glu Pro Asp Asp Thr 
625 630 635 640 

Ala Glu Gly Tyr Phe Gin Phe Lys Pro Leu Leu Gly Ser lie Tyr Ser 

645 650 655 

Asn Gly Gly Pro Gly He Ser Asn Asp Phe Leu Pro His Lys Val Met 

660 665 670 

Leu Thr Ser Pro lie Lys Leu lie Asn Gly Phe Val Ala Asp Pro Ser 
675 680 685 
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Asn Asn Thr Gly Gin Ser Glu Met Leu Gin Leu Glu Asn Gly Gly Tyr 

690 695 700 

Met Asp Glu Ser Lys Leu Glu Thr Ser Ser Gly His Cys Pro Glu Ser 
705 710 715 720 

Ala His Gin Tyr Glu Asn Gly Asn Gly Arg Cys Phe Ser Lys Glu Ser 

725 730 735 

Glu Ser Cys Ser Ser Ser Gin Ala Ser Ser Glu Gly Gly Thr Leu Glu 

740 745 750 

Met Glu Ser Glu Leu Thr Val Ser Ser His Arg Glu Glu Glu Lys Ala 

755 760 765 

Glu He Glu Val Lys Glu Thr Ser Lys Pro Asn He Leu Leu Val Glu 

770 775 780 

Asp Asn Lys lie Asn lie Met Val Ala Lys Ser Met Met Lys Gin Leu 
785 790 795 800 

Gly His Thr Met Asp He Ala Asn Asn Gly Val Glu Ala lie Thr Ala 

805 810 815 

He Asn Ser Ser Ser Tyr Asp Leu Val Leu Met Asp Val Cys Met Pro 

820 825 830 

Val Leu Asp Gly Leu Lys Ala Thr Arg Leu lie Arg Ser Tyr Glu Glu 

835 840 845 

Thr Gly Asn Trp Asn Ala Ala He Glu Ala Gly Val Asp lie Ser Thr 

850 855 860 

Ser Glu Asn Glu Gin Vat Cys Met Arg Pro Thr Asn Arg Leu Pro He 
865 870 875 880 

He Ala Met Thr Ala Asn Thr Leu Ala Glu Ser Ser Glu Glu Cys Tyr 



885 



890 



895 
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Ala Asn Gly Met Asp Ser Phe He Ser Lys Pro Val Thr Leu Gin Lys 



< 2 1 0 > 7 

< 2 1 1 > 32 

< 2 1 2 > DNA 

< 2 1 3 > Artificial sequence 

< 2 2 0 > 

< 2 2 1 > 

< 2 2 2 > 

< 2 3 3 > Primer No. 163 

< 4 0 0 > 7 

cgcggatcca ccatggtctg tgaaatggag ac 32 

< 2 1 0 > 8 

< 2 1 1 > 32 

< 2 1 2 > DNA 

< 2 1 3 > Artificial sequence 

< 2 2 0 > 

< 2 2 1 > 

< 2 2 2 > 

< 2 3 3 > Primer No. 154 

< 4 0 0 > 8 

ccgctcgagt cagtgcaaat actgttgcaa ac " 32 

< 2 1 0 > 9 

< 2 1 1 > 31 

< 2 1 2 > DNA 



900 



905 



910 



Leu Arg Glu Cys Leu Gin Gin Tyr Leu His 



915 



920 
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< 2 1 3 > Artificial sequence 

< 2 2 0 > 

< 2 2 1 > 

< 2 2 2 > 

< 2 3 3 > Primer No. 177 

< 4 0 0 > 9 

ggggtacctc agtgcaaata ctgttgcaaa c 

< 2 1 0 > 10 

< 2 1 1 > 33 

< 2 1 2 > DNA 

< 2 1 3 > Artificial sequence 

< 2 2 0 > 

< 2 2 1 > 

< 2 2 2 > 

< 2 3 3 > Primer No. 271 

< 4 0 0 > 10 

tacccggggg taccgtcgac ctgcaggcat gcc 

< 2 1 1 > 11 

< 2 1 1 > 32 

< 2 1 2 > DNA 

< 2 1 3 > Artificial sequence 

< 2 2 0 > 

< 2 2 1 > 

< 2 2 2 > 

< 2 3 3 > Primer No. 272 

< 4 0 0 > 11 

aaacgacggc cagtgaattc gagttcggca cc 
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< 2 1 0 > 12 

< 2 1 1 > 31 

< 2 1 2 > DNA 

< 2 1 3 > Artificial sequence 

< 2 2 0 > 

< 2 2 1 > 

< 2 2 2 > 

< 2 3 3 > Primer No. 162 

< 4 0 0 > 12 

cgcggatcca ccatgcttga ggcgagtact g 
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NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
08 March 2001 (08.03.01) 



To: 



ISHIDA, Takashl 

A. Aoki, Ishida & Associates 

Toranornon 37 Mori Building 

5-1, Toranomon 3-chome 

Minato-ku 

Tokyo 105-8423 

JAPON 

4d 



Applicant's or agent's file reference 
H782-PCT 


IMPORTANT NOTICE 


International application No. International filing date (day/month/year) 

PCT/JP0Q/05772 25 August 2000 (25.08.00) 


Priority date (day/month/yesr) 
26 August 1999(26.08.99) 


Applicant 

SUNTORY LIMITED eta! 



. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CA,EPJP,NZ 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
08 March 2001 (03.03.01 ) under No. WO 01/16332 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in aome Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 1 9 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to fife a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

if the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/lB/301 (Notification of Receipt of Record Copy) and Volume ll of the PCT Applicant's Guide. 
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